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PREFACE. 

While  electricity  is  now  a  recognized  modality  in 
txie  treatment  of  diseases  and  few  medical  offices  are 
without  some  electrical  equipment,  it  is  also  true  that 
knowledge  regarding  its  nature  and  application  is  hv 
no  means  widely  diffused.  literature  on  the  subject 
is  comparatively  scarce;  in  fact,  with  most  practis- 
ing physicians,  electricity  is  in  the  experimental 
stage. 

It  i?  on  this  accor.nt  that  the  author  has  f-it 
unusual  satisfaction  in  the  preparation  of  the  present 
volume.  Having  for  years  investigated  the  subject 
by  a  study  of  its  literature,  by  experimentation  in 
physics,  and  by  its  clinical  application,  and  being 
convinced  that  electricity  is,  to  a  considerable  extent, 
destined  to  supplant  both  surgery  and  treatment  by 
drugs,  it  is  both  a  pleasure  and  satisfaction  to  incor- 
porate in  the  present  volume  the  results  of  his  own 
investigations  and  practice  and  also  to  gather  into 
one  compact  whole  the  testimony  of  co-workers  in 
this  field.  The  best  thought  of  electro-therapeutists, 
to  date,  on  the  application  of  electricity  in  diseases  of 
the  eye,  ear,  nose  and  throat,  is  what  the  author 
offers  in  the  present  volume. 

The  book  is  eminently  practical.  What  has  been 
accomplished  and  exactly  how,  is  what  it  tells. 
Cases,  giving  conditions,  methods  and  results,  illus- 
trate the  writer 's  claim  for  electricity. 

Electricity  is  a  wide  subject.  It  is  applicable  in 
many  forms,  and  each  current  and  other  modality  has 
its  individual  characteristics. 

It  is  the  author's  earnest  hope  that  the  opening 
chapter  on  The  Physics  of  Electricity  will  be  studied 
by  his  readers.  His  own  experience  has  been  that 
books  on  the  physics  of  electricity  contain  too  largely 


the  higher  mathematics,  while  those  on  medical  elec- 
tricity too  often  are  meagre  in  electrical  principles. 
It  has  been  his  aim  to  offer  fellow-students  such  ele- 
mentary physics  as  are  essential  for  the  intelligent 
use  of  electricity,  and  couched  in  language  that  is 
intelligible  to  all. 

Part  Three  treats  of  the  therapeutic  use  of  each 
and  every  electrical  modality;  while  the  balance  of 
the  book  illustrates  the  various  modalities  in  use, 
with  history  of  cases  and  results. 

The  author  acknowledges  gratefully  the  value  of 
Leprince  's  work,  entitled  ' '  Precis  D  'Electrotherapie 
et  de  Radiotherapie  Oculaires."  It  brought  to  him 
much  of  the  work  accomplished  by  continental  elec- 
tro-therapeutists, whose  achievements  are  not  on 
record  in  our  own  journals.  In  fact,  it  is  the  only 
book,  as  yet  published,  treating  of  electricity  in  dis- 
eases of  the  eye. 

To  W.  Scheppegrell,  of  New  Orleans,  tribute  is 
also  due.  His  work  on  ''Electricity  in  Diseases  of 
the  Nose,  Throat  and  Ear"  has  been  invaluable. 
Pusey-Caldwell,  among  the  pioneers  in  X-ray,  have 
kindly  permitted  extensive  quotation. 

To  the  many  other  writers,  whose  articles  have 
been  freely  drawn  upon,  and  to  whom  full  credit  is 
accorded  in  the  Bibliography,  the  author  extends  cor- 
dial acknowledgement. 

Comparatively  brief  space  has  been  devoted  to 
electrical  apparatus.  The  author  considers  that  the 
prime  requisite  is  an  understanding  of  electrical 
principles;  of  the  various  electrical  modalities; 
and  their  precise  application  to  diseased  conditions. 
Enough  has  been  said  regarding  electrical  appliances 
and  apparatus  to  enable  physicians  to  make  wise 
selection  from  the  large  and  varied  stock  of  the  many 
excellent  electrical  firms  of  the  country. 

W.  Franklin  Coleman. 
Chicago,  November,  1912. 
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A.  M.  ROSEBURGH,  M.  D., 

Toronto,  Canada.    • 
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and 
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CHAPTER  I. 


ELEMENTARY  PHYSICS   OF   ELECTRICITY. 

The  prevailing  statement  that  we  do  not  know 
tJie  natnre  of  electricity,  too  often,  I  fear,  embodies  it 
as  a  spectral  form,  which  we  can  neither  handle  or 
comprehend ;  whereas,  it  is  no  more  mysterious  than 
other  physical  forces,  which  are  only  comprehended 
by  their  phenomena.  In  fact,  electrical  phenomena 
are  more  capable  of  exact  computation  than  are  those 
of  the  allied  energies  heat  and  light.  Physicists,  at 
present,  agree  that  heat,  light,  and  electricity  depend, 
relatively,  upon  different  rates  and  forms  of  vibra- 
tion of  the  universal  ether, — heat  representing  the 
least  frequent  rate  and,  electricity,  the  most  frequent 
of  the  three. 

While  it  is  nowknownthat  the  rubbing  of  any  two 
substances  together  produces  electricity,  apparently, 
the  first  hint  of  the  science  and  uses  of  electricity  was 
accidentally  given  to  Thales  of  Greece,  {640-560  B. 
C.)  when  he  noticed  that  rubbed  amber  {elektron, 
amber)  would  attract  and  repel  certain  bodies.  Time 
will  not  allow  of  more  than  an  allusion  to  such  allur- 
ing names  in  the  development  of  electrical  science  as 
Thales,  Gilbert,  Franklin,  Lord  Kelvin,  Clerk  Max- 
well, S.  S.  Thompson,  Tesla  and  numerous  others; 
and  to  the  wizard  inventive  applications  of  Edison. 

Fundamental!}',  all  forms  of  electricity  are  the 
same.  The  effect  of  the  current  varies  according^  to 
the  apparatus  employed  and  the  method  by  which 
the  current  is  produced.       These  differences  show 
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themselves  in  the  relation  of  the  voltage  to  the  amp- 
erage and  in  the  amonnt  of  these ;  in  the  direction  of 
the  current,  whether  in  a  direct  course  as  in  the 
direct,  galvanic,  or  continuous ;  or,  in  reverse  direct- 
ions, as  in  the  alternating  or  sinusoidal;  whether  it 
is  a  primary  current,  or  one  induced  by  a  primary  or 
a  static  charge.  Further,  the  frequency  of  the  inter- 
ruption of  the  current  modifies  very  much  its  ther- 
apeutic effect. 

I  will  treat  briefly  not  only  of  the  electrical  ener- 
gies used  directly  in  medicine,  such  as  the  galvanic, 
faradic,  alternating,  high-frequency  and  static,  but 
also  of  the  indirect  use  of  electricity  by  means  of  the 
x-vsij,  electric  motors,  massage,  cautery  and  lamps. 

FKICTIONAL  OR  STATIC  ELECTRICITY. 

Franklin's  theory  of  frictional  electricity,  now 
slightly  modified,  was  that  all  bodies  possess  a  cer- 
tain amount  of  electricity  and  that  friction  produces, 
by  separation,  two  dissimilar,  simultaneous,  electri- 
cal states,  which  he  called  positive  and  negative ;  and, 
that  if  various  bodies  be  rubbed,  some  will  be  charg- 
ed with  positive  and  others  with  negative  electricity; 
and,  in  all  cases,  the  rubber  is  charged  equally  with 
and  oppositely  to  the  body  rubbed. 

Further,  if  these  objects  are  non-conductors,  as 
glass,  etc.,  the  charge  will  remain  on  their  surfaces. 

Bodies,  which  conduct  electricity,  as  metals,  may 
be  electrified  if  they  are  insulated  by  a  non-conduc- 
tor such  as  ebonite,  etc. 

A  glass  ignition  rod,  rubbed  with  flannel,  is 
charged  with  positive  electricity,  the  flannel  taking  a 
negative  charge;  while  a  rod  of  sealing  wax  rubbed 
with  flannel  is  negatively  electrified,  the  flannel  be- 
coming positively  electrified. 

Tlie  rubbed  glass  rod,  held  near  bits  of  paper,  as 
in  Fig.  i,  induces  a  negative  charge  in  the  bits  and  at- 
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tracts  them  to  itself,  when  they  are  given  a  positive 
charge  and  repelled. 


Fig.  1. 

The  negative  wax  rod  would  electrify  the  papers 
positively,  attract  them,  then  give  them  a  negative 
charge  and  repel  them. 

That  is  to  say,  oppositely  charged  bodies  attract 
and  similarly  charged  bodies  repel  each  other. 


If,  in  Fig.  2,  A,  two  pith  lialls  be  suspended  by 
non-condncting  silk  threads  and  charged  +  and  — , 
by  bringing  in  contact  with  the  left  one  an  electrified 
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glass  rod,  and,  with  the  right  one,  an  electrified  wax 
rod,  the  two  balls  will  attract  each  other. 

In  B.  and  C.  the  balls  repel  each  other,  when  both 
are  charged  respectively  +  and  — 
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B 

Fig.  3. 


In  Figure  3,  let  A.  represent  a  charged  glass 
ball,  insulated;  and  B.  C.  two  oval  neutral  metallic 
bodies  on  insulated  stands,  and  supporting  pith  balls. 

If  A.  be  placed  near  B.  it  will  repel  a  -\-  charge 
to  the  far  end  of  B.,  and  attract  a  negative  to  the  near 
end. 

If  C  be  brought  near  to  B.  the  latter  will  induce 
in  C.  the  charges  indicated. 

Imagine  in  Fig.  3,  B.  the  end  -|-  to  be  grounded, 
by  connecting  it  with  the  earth,  by  a  metal  conductor : 
the  positive  charge  will  then  escape  to  the  earth.  If 
then  the  earth  connection  is  disconnected,  the  — 
charge  on  B  will  be  bound  by  the  +  of  A.  Should 
now,  A.  be  removed,  the  —  charge  of  B.  would  dis- 
tribute itself  over  the  whole  surface  of  B. 


&i 


ic5z,        c 
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Fig.  4. 
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Figure  4  represents  first  the  effect  of  bringing  a 
body  A.  charged  +  near  to  an  uncharged  body  B., 
when  by  induction,  it  is  electrified  —  and  +.  Second- 
ly, when  the  body  A.  is  brought  iyito  contact  with  B., 
the  result  is  shown  in  C.  D. :  that  is,  by  conduction, 
the  —  of  B.  flows  to  A.,  and  is  neutralized;  leaving 
the  B  charged  -\ — 1->  as  shown  in  D, ;  while  A.  returns 
to  a  state  of  equilibrium,  as  shown  in  N. 

The  above  assumes  that  the  +  charge  in  A.  is 
just  sufficient  to  neutralize  the  —  in  B.  If  A.  con- 
tains a  greater  charge,  then  it  gives  a  still  greater 
charge  to  B.  tJian  in  the  previous  case.  That  is  to  say, 
a  positively  charged  body,  brought  into  contact  with 
an  uncharged  one,  gives  it,  by  conduction,  a  positive 
charge.  The  surface  density  of  a  charge  is  not  dis- 
tributed uniformly  over  the  surface  of  a  body  except 
in  the  case  of  a  sphere. 


Fig.  5. 


Figure  5  illustrates  the  charge  to  be  of  greatest 
density  at  the  point  of  the  cone,  and  that  the  limit  of 
electrification  has  been  reached  when  a  discharge  oc- 
curs. 
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THE  ELECTEOPHOEUS. 


The  Electrophorus  is  not  only  a  generator  of 
electricity  but  also  a  carrier. 

Suppose  the  lower  part  of  the  figure  to  consist  of 
a  sheet  of  ebonite  grounded  and  the  upper  part  a 
sheet  of  tin,  attached  to  a  non-conducting  handle  of 


<   ^  ?  H-  ^ 


Fig.  6. 

ebonite  or  glass.  To  demonstrate  its  use,  give  to 
the  ebonite  sheet  a  —  charge,  by  rubbing  it  with  a 
cat's  skin.  Take  the  metal  cover  by  the  handle  and 
place  it  on  the  ebonite  sheet.  The  under  side  of  the 
metal  sheet  will  be  charged  -f  and  upper  — .  Touch 
the  upper  —  part  of  the  plate  with  the  fingers  and  the 
negative  charge  will  be  neutralized  by  a  positive  cur- 
rent flowing  from  the  earth  through  the  body  and 
hand.  This  will  leave  the  ~|-  charge  on  the  metal 
sheet,  being  bound  by  the  attraction  of  the  negative 
on  the  ebonite.  If  the  cover  is  now  lifted,  the  + 
charge  is  freed  from  the  influence  of  the  ebonite  and 
distributes  itself  over  the  whole  surface.  If  the 
cover  is  now  touched  by  the  finger,  positive  sparks 
appear. 

The  above  action  of  the  electrophorus  shows  that 
if  an  insulated  conductor  be  touched  while  it  is  under 
the  influence  of  a  charged  body,  the  conductor 
acquires  a  charge  opposite  to  that  of  the  influencing 
body. 
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STATIC  ELECTRIC  MACHINES. 

A  Static  Machine  is  an  electrophorus  of  in- 
creased efficiency ;  and,  like  it,  consists  of  two  parts, 
one  for  producing  electric  charges — as  does  the 
ebonite  sheet — and  the  other  for  collecting  them — as 
does  the  cover.  The  quantity  of  charge  depends  upon 
the  amount  of  friction  and  the  extent  and  nature  of 
the  surfaces  rubbed. 

The  Static  Machine  illustrates  the  principle 
stated :  that  if  a  conductor  is  touched,  while  charged 
by  induction  or  influence,  it  acquires  a  charge  oppo- 
site to  that  of  the  influencing  charge.  It  also  illus- 
trates reciprocal  accumulation. 


Fig.  7. 


To  explain  the  action  of  the  Static  Machine,  I 
have  copied  the  excellent  cut  in  Silvanus  Thompson 's 
book,  ''Elementary  Lessons  in  Electricity  and  Mag- 
netism." 
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Imagine  three  insulated  conductors,  which  we 
will  call  A.,  B.,  and  C;  A.  and  B,  being  charged  re- 
spectively +  and  —  ;  C,  a  carrier,  which  moves  to  A. 
and  receives  +  charge.  If  touched,  while  it  is  under 
the  influence  of  A.,  it  will  receive  a  —  charge  and  can 
carry  it  to  B.  If  again  touched,  it  acquires  a  + 
charge.  Let  it  return  to  A.  and  give  up  its  +  charge. 
Thus  the  influenced  carrier  transports  its  charge  and 
adds  it  to  the  influencing  charges,  by  which  there  is 
reciprocal  accumulation  of  charge. 

Instead  of  revolving  plates,  the  diagram,  Figure 
7,  represents  an  inner  and  an  outer  cylinder;  the 
former  revolving  from  left  to  rigJit,  and  the 
latter  from  right  to  left.  The  sectors  of  metal  foij, 
cemented  to  the  front  of  the  front  plate  and  to  the 
back  of  the  back  plate,  are  indicated  by  -|-  and  -  . 
They  are  carriers  and  inductors  of  electricity. 

Across  the  front  and  back  are  uninsulated  con- 
ductors, Ui,  Us,  Ug  n4,  terminating  in  neutralizing 
metal  brushes,  which  touch  the  front  and  back  sec- 
tors as  they  pass.  Two  pairs  of  insulated  combs, 
\vhieh  serve  ms  eoliectcrs,  are  furnished  with  a  pair  ot' 
discliarging  knobs  and  are  connected  with  Leyden 
jars,  which  serve  as  accumulators.  The  brushes 
Ui,  Uo,  touch  the  front  sectors;  the  Ug,  n4,  the  back. 

The  action  of  the  machine  may  perhaps  be  most 
readily  understood  by  remembering  that  the  opposite 
;■  eetors  on  the  two  plates  act  inductively  upon  each 
other;  and  that  a  conductor,  in  contact  with  the  in- 
fluenced sector,  carries  off  the  free  charge  of  the 
same  sign  as  the  influencing  sector  and  leaves  the 
charged  sector  of  the  opposite  sign :  e.  g.  +  gives  a  — 
charge  and  —  gives  a  -\-  charge-  Again,  a  current 
always  flows  through  the  conductor  from  the  higher 
potential  to  the  lower  or  neutral  potential. 

Suppose,  in  the  machine,  some  sector,  as  the 
one  on  the  outer  plate,  opposite  n^,  to  have  a  very 
slight  +  potential  or  charge.     This  initial  charge  is 
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probably  obtained  by  the  friction  between  the  ma- 
chine in  motion  and  the  air. 

Let  the  initial  potential  of  the  outer  sector,  oppo- 
site nj,  be  +•  By  ind-nction,  it  gives  a  —  charge  to 
the  outer  surface  of  the  opposite  inner  sector  and  an 
equal  +  charge  to  its  inner  surface.  The  conductor 
carrries  this  -|-  charge  from  n^,  to  the  sector  Uo,  leav- 
ing the  —  charge  to  be  carried  by  each  inner  sector, 
as  it  passes  n^,  till  it  reaches  n.,,  and  the  collecting  — 
comb.  At  the  same  time,  the  i^nner  sectors,  passing 
Uo,  to  the  left  till  they  reach  n^,  and  the  collecting  -^ 
comb.  Again,  the  -|-  charges  of  the  inner  sectors  in- 
duce +  charges  on  the  outer  sectors,  which  are  car- 
ried by  n^  to  Uo ;  leaving  the  —  to  be  carried  to  n^ 
and  the  —  combs,  while  the  n^  brush  carries  + 
charges  to  Ug,  which  move  to  the  left  to  the  +  combs. 

Again,  n^  n^  carries  the  induced  +  charge  at  n^ 
to  n2  and  the  inner  sectors  collect  it  and  carry  it  to 
the  +  combs;  and,  opposite  n^,  induce  a  +  charge 
which  is  carried  to  Uo ;  then  the  outer  sectors  carry 
it  to  the  +  combs.  At  n^,  the  bound  —  charge  is  car- 
ried by  the  outer  sectors  to  the  —  comb ;  and  at  n^  the 
free  —  charge  is  carried  by  the  inner  sectors  to  the  — 
comb. 

While  this  induction  and  conduction  of  charge  is 
going  on  between  the  moving  sectors  when  opposite 
the  conductors,  there  is  also  a  great  addition  to  their 
charges  by  mutual  induction  of  +  and  —  charges  be- 
tween the  sectors,  not  opposite  the  conductors. 

Evidently  the  upper  outer  sectors  and  the  lower 
inner  sectors  carry  +  charges  to  the  combs ;  while  the 
inner  upper  and  lower  outer  carry  —  charges  to  the 
opposite  combs.  It  is  understood  that  "inner"  in  the 
diagram  is  the  outer  surface  of  the  front  plate.  The 
charges  of  the  plates  increase  until  the  gain  is  arrest- 
ed by  the  loss  due  to  dissipation  and  leakage. 

A  machine  with  twelve  plates,  thirty  inches  in 
diameter,  at  a  speed  of  two  hundred  turns  a  minute, 
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gives  a  twelve  inch  spark  between  the  prime  conduc- 
tors and  the  enormous  potential  of-  two  hundred  and 
fifty  thousand  volts,  while  tlie  quantity  of  current  is 
only  .01  m.  a.  So  great  is  the  electro-motive  force  of 
frictional  electricity,  that,  by  rubbing  an  ebonite  rod 
with  a  cat's  skin,  I  have  demonstrated  a  voltage  of 
one  thousand  by  means  of  an  astatic  voltmeter. 

The  resistance  of  the  plates  of  a  Holtz  machine, 
at  four  hundred  and  fifty  revolutions  per  minute,  has 
been  found  to  be  six  hundred  and  forty-six  million 
ohms.  This,  with  two  hundred  and  fifty  thousand 
volts  would  give  only  .4  m.  a. 

MAGNETISM. 

The  word  magnetism  takes  its  origin  from  Mag- 
nesia, a  district  in  Asia  Minor,  where  loadstone,  a 
magnetic  oxide  of  iron,  was  first  found. 

If  iron  filings  are  scattered  over  a  piece  of 
paper,  which  is  held  over  a  natural  or  electro-mag- 
netic bar  magnet,  they  will  tend  to  arrange  them- 
selves in  curved  lines  around  the  magnet.  See  figure 
8. 


Fig.  8. 


These  visible  lines  must  represent  invisible  lines 
of  force. 
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When  the  opposite  poles,  N.  and  S.  of  two  mag- 
nets are  held  near  each  other,  the  filings,  or  lines  of 
fore,  tend  to  coalesce.    See  Figure  9. 


Fig.  9. 


With  like  poles,  N.  and  N.  or  S.  and  S.  the  filings 
tend  to  repel  each  other.    See  Figure  10. 


p"--:||| 

Fig.  10. 


That  is  to  say, — Unlike  poles  of  a  magnet  at- 
tract, and  like  poles  repel  each  other. 

Magnetic  lines  of  force  have  the  distinguishing 
characteristic  of  moving  in  curved  lines,  while  elec- 
trical energy  moves  in  a  straight  line. 

In  the  use  of  the  eye  magnet,  it  is  essential  to 
remember  that  only  iron  can  be  magnetized.  The 
magnetizable  elements  are  called  paramagnetic, 
(para,  beside;  magnes,  a  magnet).  If  a  magnetiz- 
able body  is  placed  near  the  positive  pole  of  a  mag- 
net, it  will  be  magnetized  by  induction  with  a  nega- 
tive polarity:  if  placed  in  the  field  of  the  magnet, 
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near   its   negative   pole,   it   will   receive  a   positive 
polarity. 

Bodies  which  cannot  be  magnetized  are  called 
diamagnetic,  (dia,  through;  magnes,  a  magnet)  ~  as, 
notably,  antimony,  copper  and  gold,  which,  placed  in 
a  magnetic  field,  try  to  direct  themselves  east  and 
west  across  the  earth's  magnetic  lines;  that  is,  they 
tend  to  assume  a  position  at  right  angles  to  the  excit- 
ing magnet. 

A  small  magnetizable  body,  placed  near  a  mag- 
net of  any  strength,  is  fully  saturated  with  magne- 
tism, and  the  magnet  attracts  it  with  the  same  force 
that  the  body  attracts  the  magnet.  For  bodies  sit- 
uated ill  the  vitreous,  a  giant  magnet  is  necessary. 
A  small  magnet  might  suffice,  provided  it  could  come 
in  contact  with  the  foreign  body;  but,  stirring  up  the 
vitreous  with  the  tip  of  the  magnet  in  the  hope  of  a 
pleasant  meeting  with  the  foreign  body  usually  re- 
sults disastrously. 

All  magnets  magnetized  with  a  magnet  or  by  an 
electric  current  have  at  least  two  poles.  The  polar- 
ity of  a  bar  magnet  can  be  readily  ascertained  by 
presenting  one  end  near  a  magnetic  needle.  If  the 
bar  attracts  the  north  end  of  the  needle,  it  shows 
that  it  is  the  south  end  of  the  bar ;  if  it  repels  the  nee- 
dle, it  is  the  north  end  of  the  bar. 

Induction  of  Magnetism.  As  in  static  elec- 
tricity, a  charged  body  first  induces  a  charge  in  a 
neutral  body  and  then  attracts  it,  so  a  magnet,  held 
near  an  unmagnetized  body,  first  induces  magnetism 
in  it  and  then  attracts  the  body;  and  this  magnetic 
attraction  will  take  place  across  all  substances  that 
are  not  magnetic.  Soft  iron  is  readily  magnetized 
and  soon  parts  with  its  magnetism ;  while  hard  steel 
is  magnetized  with  difficulty  but  remains  a  perma- 
nent magnet. 

The  Electric  Magnet.  For  therapeutic  use, 
the  electro-magnet  is  made  by    passing    a    direct 
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current  through  a  coil  of  wire  wound  around  a  soft 
core,  in  which  case,  the  core  parts  with  its  magnetism 
as  soon  as  the  current  is  turned  off. 

Powerful  magnets  are  made  by  winding  a  coil 
around  each  arm  of  a  horseshoe-shaped  core  of  soft 
iron,  across  the  ends  or  poles  of  which  is  placed  a 
keeper  or  armature. 

Magnetic  Field.  In  a  bar  magnet,  curved 
lines  of  force  pass  through  the  bar,  and  from  the 
north  to  the  south  pole  of  the  bar  through  the  air,  in  a 
space  called  the  field  of  the  magnet.  Around  every 
conductor  carrying  an  electric  current,  there  are 
magnetic  lines  of  force  which  encircle  the  conductor 
at  right  angles. 

Theory  of  Magnetism.  When  a  magnet  ap- 
proaches a  magnetizable  body,  the  particles  of  the 
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Fig.  11. 


latter  are  magnetized  and  are  thereby  turned  end- 
wise in  one  direction. 


Fig.  12. 


In  a  glass  tube,  Figure  11,  filled  with  iron  filings 
and  stroked  from  end  to  end  with  one  pole  of  a  mag- 
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net  the  filings  will  arrange  themselves  endwise  and 
the  tube  will  act  as  a  magnet.  The  filings  may  be 
demagnetized  by  shaking  the  tube  and  deranging  the 
filings.  Completely  magnetized  particles  will  then 
arrange  themselves  along  the  line  of  force,  as  shown 
in  Figure  12. 

GALVANISM. 

The  galvanic  or  direct  current  for  medical  use  is, 
usually,  supplied  by  a  direct  current  dynamo  for 
street  lighting.  It  may  be  supplied  by  the  chemical 
action  of  battery  cells.  Where  available,  the  street 
current  is  the  most  satisfactory,  as  it  is  the  most  con- 
venient and  most  uniform;  the  voltage  being  kept 
unchangeable  at  the  power-house,  and,  generally,  at 
110  to  220  volts. 

Notwithstanding  its  almost  universal  use  by 
physicians — any  adverse  result  to  the  patient  is  ex- 
tremely rare.  When,  on  the  contrary,  the  street 
lighting  is  produced  by  an  alternating  current  dyna- 
mo, it  -mdij  be  transformed,  for  medical  use,  into  ;i 
direct  current  by  means  of  a  so  called  rectifier. 

BATTEEIES. 

In  a  chemical  battery,  the  plates  or  elements 
should  differ  as  much  as  practicable  in  their  capacity 
of  being  acted  upon  by  the  battery  fluid :  hence  car- 
bon, which  is  not  attacked,  and  zinc,  which  is  readily 
acted  upon,  are  generally  used. 

The  current  is  said  to  "flow,"  or  better,  to  be 
transmitted  from  the  source  of  its  production,  as 
from  the  zinc  plate  or  from  the  dynamo,  around  the 
circuit  to  its  source. 

This  may  be  illustrated  by  a  cell,  e.  g.  a  glass 
tumbler,  a  zinc  and  a  carbon  strip,  dilute  sulphuric 
acid,  copper  wire,  and  a  galvanometer.  See  Figure 
13. 
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The  chemical  affinity,  which  is  electrical,  of  the 
acid  for  the  zinc  produces  zinc  sulphate  and  an  en- 
ergy called  voltage,  a  force  which  overcomes  the  re- 
sistance of  the  circuit  and  produces  or  tends  to  pro- 
duce a  current.  Within  the  fluid,  the  zinc  is  the  posi- 
tive pole  and  the  carbon  the  negative.  Outside  the 
fluid,  the  carbon  becomes  the  positive  pole  and  the 
zinc  the  negative;  since,  in  the  circuit,  the  current 
flows  within  from  the  zinc  to  the  carbon;  and,  out- 
side, it  flows  from  the  carbon  to  the  zinc. 


Fig.  13. 


In  Fig.  13,  the  positive  terminal  A,  connected,  by 
the  wire,  with  the  carbon  (-f)  plate,  is  called  the  posi- 
tive pole,  electrode  or  anode,  (ana  =  from,  odos  = 
way),  as  the  current  proceeds  from  the  anode. 

The  negative  (— )  terminal  B,  connected  with 
the  zinc  ( — )  plate  is  the  negative  pole,  electrode  or 
cathode,  (cata  =  toward,  odos  =  way), as  the  current 
proceeds  toward  the  cathode. 

The  needle  of  the  meter  indicates  the  existence 
of  a  current,  its  direction  and  amount. 
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THE  PACTORS  WHICH  ENTER  INTO  THE  PRODUCTION  OP    4l 

CURRENT. 

Wlien  these  factors  are  fully  comprehended,  the 
greater  part  of  the  physics  of  electricity  is  mastered. 
It  is  not  easy  to  define  in  exact  language  the  nature 
of  these  factors,  and  the  conventional  terms  used 
seem,  too  often,  inaccurate  and  confusing. 

The  factors  are  known  as  voltage,  (electro-mo- 
tive force,  pressure  or  tension),  resistance  and  cur' 
rent. 

Voltage  is  the  force  or  energy,  produced  by 
chemical  or  physical  means,  which  generates,  or 
tends  to  generate,  a  current  of  electricit}?^  by  forcing- 
it  through  a  resistance. 

Resistance  is  obstruction  to  transmission. 

The  current  signifies  electricity  in  motion.  The 
conventional  word  "flow"  of  a  current  is  conven- 
ient; but  electricity  does  not  literall}^  flow  (except 
in  liquids)  any  more  than  does  heat,  which  is  trans- 
mitted along  a  conductor,  to  the  distant  end.  So  a 
dynamic  condition  of  an  electric  conductor  is  trans- 
mitted through  its  length. 

These  terms  may  be  better  understood  by  ap- 
plying them  to  hydrostatics  and  heat.  A  water  res- 
ervoir, a  discharge  pipe,  and  a  receiving  vessel  will 
serve  as  an  illustration.  The  pressure  of  the  water 
is  directly  proportional  to  the  height  above  the  re- 
ceiving vessel.  This  pressure  is  analogous  to  elec- 
tric pressure  or  voltage,  and,  other  things  being 
equal,  the  amount  of  the  flow  of  the  current  of  water 
or  electricity  depends  upon  the  pressure. 

Again,  the  degree  of  resistance  to  the  flow  of 
the  water  is  relative  to  the  size  of  the  pipe — being  in- 
versely to  the  square,  of  its  diameter.  Just  so,  the 
resistance  to  the  flow  of  an  electric  current,  through 
a  conductor,  is  inversely  to  the  square  of  its  diame- 
ter. A  cord  of  .1  inch  diameter  has  "four  times  the 
resistance  of  a  cord  .2  diameter:  hence  the  former 
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conducts  one  quarter  the  araount  of  current.  Withi 
a  given  pipe,  the  force  of  the  water  delivered  to  the 
receiving  vessel  is  the  same  at  any  instant  of  time 
and  is  equal  to  the  pressure  divided  by  the  resis- 
tance; while,  the  amount  of  water  delivered  is  equal 
to  the  force  multiplied  by  the  time  of  flow.  Simi- 
larly, the  force  or  energy  of  a  current  is  the  same 
at  any  instant;  but  the  amount  of  the  current  is  the 
force  multiplied  by  the  imie  of  flow.  The  unit  of 
this  energy  is  one  ampere.  The  amount  of  the  cur- 
rent is  one  ampere  multiplied  by  one  second,  which 
equals  one  coulomb. 

The  electric  units  of  pressure,  resistance  and 
current  are  respectively  volt,  ohm  and  ampere.  In 
terms  of  the  factors,  or,  to  talk  in  a  circle,  a  volt  is 
the  electro-motive  force  required,  against  a  resis- 
tance of  one  ohm,  to  produce  a  current  of  one 
ampere.  An  ohm  is  the  resistance  required,  against 
an  electro-motive  force  of  one  volt,  to  produce  a  cur- 
rent of  one  ampere.  An  ampere  is  produced  by  the 
electro-motive  force  of  one  volt  against  a  resistance 
of  one  ohm.  The  electro-motive  force  produced  by 
one  Daniell  cell  is  1.14  volts. 

An  ohm  may  be  represented  by  the  resistance  of 
a  copper  wire,  two  hundred  and  fifty  feet  long  and 
one  twentieth  of  an  inch  in  diameter.  The  amperage 
is  not  the  rate  of  flow  or  quantity  or  volume  of  the 
current,  as  is  frequently  stated.  It  may  be  defined 
as  the  amount  of  energy  which  the  magnetic  field  of 
the  current  shows  in  attracting  a  needle. 

The  amount,  volume,  quantity  or  rate  of  flow  of 
the  current  is  represented  by  the  amperage  multi- 
plied by  the  time:  that  is — one  ampere,  multiplied 
by  one  second,  equals  one  coulomb. 

Difference  of  Potential. — If  a  different  poten- 
tial or  voltage  be  applied  to  each  end  of  a 
conductor,  as  to  the  prime  conductors  of  a  coil,  the 
direction  of  the  current  will  be  towards  the  lesser 
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potential  and  its  energy  will  be  the  difference  be- 
tween the  potentials. 

Figaire  14  may  illustrate  this.    Let  the  pressure 
of  the  water  in  the  tube,  between  A.  and  B.  be  100 


Pig.  14. 


and  between  C.  and  B.  be  30,  the  flow  will  be  70  and 
from  C. 

The  law  which  governs  these  three  factors  is 
called  Ohm's  Law,  and  is  as  follows:  The  electro- 
motive force  divided  by  the  resistance  is  equal  to  the 
current  or  intensity ;  or,  using  the  units  of  these  fac- 
tors, one  volt  divided  by  one  ohm  equals  one  ampere. 
That  is,  the  current  varies  directly  as  does  the  vol- 
tage and  inversely  as  does  the  resistance.  Or,  in  oth- 
er words,  the  resistance  remaining  constant,  the  cur- 
rent increases  or  diminishes,  as  the  voltage  in- 
creases or  diminishes :  or  again,  with  the  voltage  re- 
maining the  same,  the  current  is  increased  by  dimin- 
ishing the  resistance  or  decreased  by  increasing  the 
resistance. 
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Having-  the  volts  and  tlie  ohms,  the  amperes  are 
estmiated  by  dividing  the  volts  by  the  ohms.  Hav- 
ing the  volts  and  the  amperes,  the  ohms  may  be  de- 
termined by  dividing  the  volts  by  the  amperes. 
Having  the  ohms  and  the  amperes,  the  volts  may  be 
determined  by  multiplying  the  ohms  by  the  amperes. 

As  an  aid  to  swift  calculation,  I  offer  the  fol- 
lowing method: — Let  the  volts,  ohms  and  amperes 
be  represented  by  the  numbers,  respectively,  S,  4, 
2.  Having  8  and  4,  the  unknown  is  determined  by 
dividing  8  by  4.  Having  8  and  2,  the  unknown  is  de- 
termined by  dividing  8  by  2.  Having  4  and  2,  the 
unknown  number  is  determined  by  multiplying  4  by 
2.  This  rule  is  invariable  in  the  determination  of 
the  unknown  volts,  ohms  or  amperes,  when  any  two 
of  these  factors  are  known. 

For  medical  use,  an  ampere  represents  too 
strong  a  current  hence  medical  meters  indicate  a 
thousandth  of  an  ampere,  or  a  milliampere,  which 
is  briefly  written  ni.  a. 

AVhat  do  the  Dynamo  and  Battery  supply?  In 
answer  to  the  oft  repeated  question  of  the  physician, 
''How  much  current  will  a  given  battery  furnish?" 
Neither  the  battery  nor  the  dynamo  supplies  cur- 
rent. They  produce  voltage,  from  which  current  is 
derived.  The  current  they  are  capable  of  produc- 
ing with  a  given  voltage  depends  upon  the  amount 
of  resistance  used  in  the  circuit.  If  there  were  no 
external  resistance,  as  of  the  body,  the  voltage  of 
one  cell  would  produce  as  much  current  as  that  of  a 
hundred  cells  of  the  same  voltage  connected  in 
series.  By  series,  is  meant,  that  each  carbon  of  a 
cell  in  the  battery  is  connected  with  the  zinc  of  its 
nearest  neighbor,  and,  to  complete  the  circuit,  the 
last  carbon  is  connected  with  the  first  zinc.  See  Fig. 
15. 
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The  Effect  Produced  upon  Voltage  and  Amper- 
age by  Joining  Cells  in  Series,  Pjarallel  and  Mul- 
tiple Parallel. 
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Cells  Joined  In  Series:  Assuming  a  pressure 
of  one  volt  and  an  internal  resistance  of  1/4  ohm  in 
each  cell: 

One  cell=4^  =4  A.  Four  Cells=  1^  =^  A. 

.25  ohm  1  ohm 

Cells  Joined  In  Parallel.  Joining  four  cells  in 
parallel,  as  in  Fig.  16,  has  the  same  effect  as  if  all 
the  elements  of  zinc  and  carbon  were  placed  in  one 
large  cell,  having  four  times  the  cubic  capacity  of 
the  small  one ;  and  joining  all  the  zincs  together  and 
all  the  carbons  together  is  equivalent  to  increasing 
their  size  four  times. 

The  difference  of  potential  in  the  two  large 
plates  is  the  same  as  that  between  the  two  small 
plates.  In  the  large  cell,  the  sectional  area  of  the 
fluid  and  plates  is  increased  four  times,  therefore 
the  resistance  is  reduced  to  one  quarter  that  in  the 
small  cell ;  then  1/4  -^  4  =   1/16  ohm.     Hence  the 

amperage  is  =  ^^^^  =16  amp. 

This  combination  gives  high    amperage    for 
cautery  purposes. 
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Fig.  16. 

Parallel  Series  Connection. — See  Figure  17. 

Each  pair  of  cells  has  an  electro-motor  force  of 
one  volt.  Two  pairs  of  cells  have  one  volt  multi- 
plied by  two,  equalling  two  volts.  Each  pair  has 
also  half  the  resistance  of  one  cell,  that  is,  1/4  -f-  2  = 
1/8  ohm  and  the  two  pairs  have  1/8  ohm  x  2  =  1/4 
ohm. 

The    amperage  in   this    combination   is  =  y  ohm~  ^ 
Amp. 
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Fig.  17. 
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It  will  be  noted  that  the  wattage  is  the  same  in 
the  series,  parallel  and  multiple  connections  of  the 
cells : 

1.  4  Volts  X  4  Amp.  =  16  Watts. 

2.  1  Volt  X  16  Amp.  =  16  Watts. 

3.  2  Volts  X  8  Amp.  =  16  Watts. 

When  an  external  resistance,  such  as  that  of  a 
patient,  is  placed  in  the  circuit,  the  m.  a.  will  be  in- 
creased nearly  in  proportion  to  the  increase  in  the 
number  of  cells  used. 

Suppose  the  patient  has  a  resistance  of  5000 
ohms,  and  the  cell  a  resistance  of  1/4  ohm. 

With  one  cell,  the  current  is  g^^^^^^^- -^A 
nearly.     With   four   cells,   the   current  is      ^  ^°^^^ 


5001  ohms 


=  ^^  Amperes,  nearly. 

The  internal  resistance  of  the  cell  is  so  small 
that  it  adds  little  to  the  external  resistance.  As  in 
the  above  case,  one  cell  adds  1/4  ohm  to  the  5000,  and 
four  cells  add  only  one  ohm;  but  the  voltage  is  in- 
creased four  times  and  thus  yields  nearly  four 
times  the  current  of  one  cell. 

Conduction  of  a  Current. — Resistance  to  a 
current  might  as  well  be  expressed  in  terms  of 
conduction.  A  good  conductor  has  a  low  resistance 
and  a  poor  conductor  a  high  resistance.  Among  the 
metals  which  are  good  conductors,  silver  and  copper 
stand  at  the  head  of  the  list.  Copper  is  used  in 
making  electric  coils,  conducting  cords  and  electrodes 
as  it  is  cheaper  than  silver  and  has  nearly  an  equal 
conducting  capacity. 

The  relative  capacity  of  the  metals  for  electric 
conduction  very  closely  corresponds  with  their  cap- 
acity for  the  transmission  of  heat. 

The  Means  of  Measuring  a  Direct  Current  With 
a  Galvanometer. — When  any  electric  current  passes 
through  a  conductor,  it  sets  up  a  magnetic  or  an  elec- 
tric field  consisting  of  lines  of  force  which  surround 
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the  conductor  and  cut  it  at  right  angles.  If  an  iron 
or  steel  needle  be  placed  parallel  to  the  conductor,  it 
will  be  magnetized  and  tend  to  place  itself  in  line 
with  the  lines  of  force  at  right  angles  to  the  conduc- 
tor :  the  end  of  the  needle,  moving  away  from  the 
direction  of  the  current  in  the  conductor,  being  made 
the  North  pole  and  the  end  moving  towards  the  con- 
ductor the  South  pole. 

In  Figure  18,  C.  and  D.  represent  the  binding 
posts,  into  which  are  inserted  the  cords  which  con- 
duct the  current. 


Fig.  18. 


If  the  positive  cord  is  connected  with  C,  and 
the  negative  with  D.,  the  current  will  pass  through 
the  coils  at  H.  H.  to  the  post  D.  (negative),  magne- 
tizing the  needle  J.  moving  it,  and,  with  it  the  point- 
er K.  to  the  right  along  the  scale  from  ^.  to  5^.  A 
permanent  magnet  maintains  the  pointer  K.  of  the 
needle  J.  at  zero  and  acts  as  a  counteracting  force  to 
the  strength  of  the  magnetic  field  of  the  coils  H.  H. 
— the  strength  of  the  current,  that  is  of  its  magnetic 
field,  being  indicated  by  the  pointer. 

Usually,  there  are  two  scales  on  the  meter,  one 
representing  ten  times  the  values  of  the  other.  The 
higher  values  are  secured  by  shunting  the  current, 
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that  would  otherwise  pass  through  the  meter, 
through  a  resistance  coil  through  which  nine  tenths 
of  the  current  passes  and  allows  only  one-tenth  to 
pass  through  the  meter. 

In  Figure  iS,  insert  the  plug  Gr.  to  connect  E. 
and  F.  Then  suppose  the  combined  resistance  of  the 
coils  H.  H.  and  I.  to  be  one  ohm,  of  which  H.  H.  has 
9/10  and  I.,  1/10.  The  current'  that  passes  through 
each  coil  from  C.  to  D.  will  be  in  reverse  ratio  to  the 
resistance;  one-tenth  of  the  whole  current  passing 
through  H.  H.  The  patient  connected  at  C.  and  D. 
receives  the  whole  current  carried  by  the  two  coils, 
which  is  ten  times  as  much  as  passes  through  the 
meter.  The  current  which  passes  through  the  pat- 
ient is  registered  on  the  lower  scale,  which  runs 
from  0  to  300  m.  a. 

Meters  of  recent  make  are,  in  general,  nearly 
accurate,  but  it  is  best  to  test  one  before  measuring 
such  small  doses  as  are  required  in  the  treatment  of 
the  eye.  The  test  can  be  made  by  connecting  up  the 
meter  in  series  with  a  standard  meter  and  compar- 
ing the  result,  which  should  not  differ  more  than  .5 
of  a  milliampere.  Special  meters  can  be  purchased 
not  registering  over  100  m.  a. —  quite  sufficient  for 
our  purpose.  They  are  more  accurate  than  those 
measuring  a  stronger  current. 

No  operator  should  use  a  direct  current  without 
measuring  it  any  more  than  a  physician  should  ad- 
minister an  unmeasured  drug;  for,  with  the  ex- 
ception of  the  a;-ray,  there  is  no  current  so  likely  to 
be  harmful,  if  used  in  excess,  as  the  direct.  On  the 
other  hand,  there  is  no  current  that  aifords  so  wide 
a  range  of  usefulness  as  the  direct;  but  it  must  al- 
ways be  regulated  by  consideration  of  the  patholo- 
gical condition  of  the  patient  and  his  susceptibility. 

GALVANOMETEES  AND  VOLTMETERS. 

These  two  instruments  are  exactly  alike  in  prin- 
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ciple  and  differ  only  in  the  details  of  their  con- 
struction and  in  their  uses.  In  fact,  the  voltmeter  is 
only  a  delicate  galvanometer. 

If  the  resistance  is  constant  in  the  circuit,  the 
galvanometer  can  be  graduated  to  read  both  amperes 
and  volts.  For  instance,  through  a  resistance  of  20 
ohms,  giving  1  ampere  of  current,  the  voltage  is  20 
ohms  X  1  ampere  =  20  volts. 

Hence,  every  ampere  or  fraction  thereof  repre- 
sents 20  volts  or  fraction  thereof.  But  when  the  re- 
sistance is  variable,  it  is  impossible  to  graduate  the 
instrument  to  represent  the  volts.  If  the  ohmic  re- 
sistance is  not  20,  but,  say  40,  and  the  amperage  1, 
the  voltage  will  be  40  instead  of  20 :  that  is,  for  every 
ampere  of  current,  the  scale  should  read  40  volts — 
but  it  is  graduated  to  read  20  volts. 

The  galvanometer  is  constructed  with  a  short, 
thick  wire,  in  order  to  offer  a  low  internal  resis- 
tance to  the  flow  of  the  current.  It  is  always  con- 
nected up  in  series  in  the  circuit  and  measures  the 
current  in  any  part  of  it. 

A  galvanometer,  constructed  with  a  long,  thin 
wire,  allows  only  a  delicate  current  to  pass  through 
it,  and,  by  the  intensity  of  the  current  on  its  needle, 
measures  on  a  scale,  in  volts,  the  pressure  that  pro- 
duced the -current. 

Let  the  resistance  of  the  meter  be  1000  ohms. 

If  a  current  of    ^     of  an  ampere  or  1  milliampere 

pass  throught  it,  the  voltage  must  be  1  volt :  -^^ 
ampere  y^lOOO  ohms  =  1  volt. 

The  terminals  of  the  meter  are  connected 
across  the  circuit  and  the  same  voltage  passes 
through  the  meter  as  in  the  included  portion  of  the 
main  circuit ;  for,  in  a  divided  circuit,  the  voltage  in 
a  branch  is  the  same  as  in  the  main  circuit. 

While  it  is  well  to  explain  the  principle  and  ap- 
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plication  of  a  voltmeter,  the  physician  has  practi- 
cally little  use  for  it,  as  he  is  concerned  only  with  the 
amount  of  the  current,  which  he  measures  with  the 
milliampermeter. 

Current  Controller  or  Rheostat. —  (rheos  = 
current,  flow;  istavia  =  to  withstand.)  Currents 
are  controlled  for  medical  use  by  a  rheostat.  Of 
these,  there  are  two  popular  varieties;  the  graph- 
ite— least  used ;  and  the  German  silver  coil. 

The  Graphite  Rheostat  is  less  durable  than  the 
coil  and  has  the  undesirable  quality  of  being  a  bet- 
ter conductor  when  heated,  thereby  increasing  the 
initial  current  and  necessitating  constant  regula- 
tion of  the  current. 

In  the  application  of  a  definite  amount  of  cur- 
rent, it  is  immaterial  in  what  way  it  is  controlled, 
whether  by  a  rheostat  or  a  current  controller,  so  far 
as  the  amount  of  voltage,  or  the  effect  upon  the  pat- 
ient is  concerned. 

The  resistance  of  a  given  conductor  to  a  cur- 
rent is  inversely  proportional  to  the  area  of  the 
cross  section  of  the  conductor  and  directly  propor- 
tional to  its  length;  hence,  the  combined  resistance 
of  two  conductors  of  equal  area  is  one  half  of  one  of 
them.  If  any  number  of  equal  conductors  be  con- 
nected, separately  or  as  one,  with  a  source  of  vol- 
tage, they  all  receive  the  same  amount  of  voltage  but 
the  current  depends  upon  the  resistance. 

Let  each  of  two  conductors,  having  1000  ohms 
resistance,  be  connected  separately  with  a  voltage 
of  100, — then  each  delivers  a  current  of     ,"!°/?!*^ 

'  1000  ohms 

^:=1/10  of  an  ampere ;  or,  combined,  =i/5  A. 

If  the  conductors  be  joined  in  a  parallel  man- 
ner, they  will  have  double  the  cross  area  of  one  and 
give  the  same  current  as  before:  i.  e.  500 Ihms  ~ 
1/5  K. 
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Coil  Rheostat. — The  principle  of  the  usual 
coil  rheostat  used  in  series  with  the  patient,  is  readily 
demonstrated  in  Figure  19. 


-^^  xh= 


Pig.  19. 


A  series  rheostat,  in  which  the  current  that 
passes  from  -f  through  A.  to  C.  and  through  the  pa- 
tient X,  by  means  of  the  electrodes  D.  and  E.  to  the 
—  supply  wire,  is  controlled  by  the  switch  C.  When 
the  switch  is  placed  at  B.,  the  resistance  of  the  whole 
coil,  added  to  that  of  the  patient,  allows  only  a  very 
little  current  to  pass,  C.  is  moved  towards  A.  to  les- 
sen the  resistance  in  order  to  increase  the  current  as 
required. 

Current  Controller. — See  Figure  20. 

In  the  figure,  the  current  divides  at  A.  passes 
from  A.  to  B.  through  the  coil  and  through  the 
shunt  circuit ;  that  is,  from  A.  through  the  patient  X. 
switch  C.  to  B.  There  is  the  same  drop  in  voltage  in 
the  coil  between  A.  and  C.  as  in  the  patient's  cir- 
cuit; hence,  the  nearer  C.  is  to  B.  the  greater  the 
current  through  the  patient. 

The  coil  A.  B.  is  graduated  in  volts,  under  the 
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condition  of  its  definite  resistance,  to  show  the  drop 
in  voltage  from  A.  to  B.  When  a  patient  is  thrown 
into  the  shnnt  circuit,  the  resistance  of  A.  B.  is 
thereby  lessened  and  the  graduation    is    then  not 


Fig.  20. 


strictly  accurate;  but,  on  accoimt  of  the  high  resis- 
tance of  the  patient,  the  instrument  serves  as  a  rela- 
tive means  of  selecting  the  same  indicated  volts  for 
a  particular  patient  from  day  to  day. 

The  Rheotome. — An  Instrument  for  making 
and  breaking  either  the  direct  or  induced  current. 

The  wall  plate  rheotome  is  a  clock  work  ar- 
rangement, in  which  the  speed  is  regulated  by  a  pen- 
dulum or  otherwise.  The  number  of  interruptions 
per  minute  varies  with  the  speed  of  the  clock  and 
the  number  of  brushes  on  a  revolving  cylinder  which 
are  made  to  come  in  contact  with  one  of  the  three 
springs. 
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In  Figure  21,  the  current  at  C.  passes  through 
B.  when  the  instrument  is  not  in  action.  When  B.  is 
moved  to  1,  2,  or  3,  the  current  passes  through  the 
spring  D.,  the  revolving  cylinder  A.  and  its  one,  two 


Fig.  21. 

or  four  brushes,  as  they  are  connected  with  1,  2,  or  3. 
Resistance  Box. — This  is  a  usual  type  of  in- 
strument   for    measuring    olimic    resistance.      The 
principle  of  its  action  is  shown  in  Figure  -25V2- 


Fig.  22. — Resistance  Box. 
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When  the  plug,  between  A.  and  B,  or  B.  and  C. 
is  withdrawn  the  current  must  pass  through  the  re- 
spective coil  below  the  plug  which  has  a  definite  re- 
sistance. When  the  plugs  are  in,  their  metallic  re- 
sistance is  so  slight  that  the  current  readily  passes 
through  A.  B.  C. 


Figure  22l^. 


In  Figure  22,  any  amount  of  oiiniic  resistance 
desired  can  be  obtained  by  withdrawing  one  or  more 
plugs;  for  example,  40,  1,  2,  3 — 43  ohms.  The  box 
may  be  used  to  determine  the  resistance  of  a  patient 
by  substituting  the  patient  for  the  box.  Suppose, 
with  the  patient  in  the  circuit,  the  meter  shows  5  m. 
a.  of  current.  Substitute  the  box  in  the  circuit,  turn 
on  the  same  voltage  as  previously  and  regulate  the 
resistance  in  the  box  so  that  the  meter  reads  5  m.  a. 
This  resistance  will  be  the  same  as  that  of  the  pat- 
ient. 

THE  INDUCED  OE  FARADIC  CURRENT. 

This  is  the  current  produced  by  the  small  coil  of 
the  usual  medical  wall  plate. 

Faraday  discovered,  in  1831,  that  by  moving  a 
magnet  near  a  closed  circuit,  an  induced  current 
would  be  produced  in  it;  and  also,  later,  that  this 
induced  current  could  be  produced  in  a  closed  cir- 
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cuit  when  a  current  in  a  neighboring  closed  circuit 
was  varied  in  strength,  by  any  means. 
See  Figure  23. 


Fig.  23. 


If  the  intensity  of  the  current  in  one  coil  A., 
called  the  primary  does  not  vary  in  strength,  it  will 
not  excite  an  induced  current  in  the  coil  B,  near  it. 
This  intensity  may  be  varied  either  by  approaching 
or  withdrawing  either  coil  from  the  other  or  by  mak- 
ing and  breaking  the  circuit  of  the  primary  coil  A. 
by  means  of  the  interrupter  below  C. 

The  closing  and  opening  of  the  interrupter 
makes  and  breaks  the  current  in  A.,  producing  mag- 
netic lines  of  force,  as  shown  by  the  arrowed  rings 
which  cut  the  coil  B.  at  right  angles  and  excite  in  it 
an  induced  current,  that  gives  a  to  and  fro  move- 
ment to  the  index  of  the  nieter. 

When  the  circuit  is  open,  the  gap  is  completed 
by  air  conduction,  which  has  so  high  a  resistance  as 
to  prevent  the  flow  of  the  current,  unless  this  is  of 
very  high  intensity. 
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The  Faraday  Ring  is  an    induction    coil    and 
24. 


the  first  transformer  ever  constructed.     See  Figure 


Fig.   24. 

It  consists  of  a  ring  of  soft  iron,  around  which 
insulated  copper  wire  is  wound,  the  two  helices  be- 
ing separated  by  uncovered  ring.  The  primary 
helix  P.  was  connected  with  a  battery  B.  and  the 
secondary  S.  with  a  galvanometer.  Upon  making 
the  current  the  galvanometer  was  immediately  af- 
fected; but,  though  the  contact  was  continued,  the 
effect  was  not  permanent,  for  the  needle  soon  came 
to  rest.  Upon  breaking  the  contact  with  the  battery, 
the  needle  was  again  powerfully  deflected,  but  in 
the  contrary  direction. 

The  principle  of  this  ring  is  exactly  that  of  the 
induction  coil :  and  every  induction  coil  is  a  trans- 
former. The  battery  current  produces  in  the  coil  P. 
magnetic  lines  which  cut  the  loops  at  right  angles, 
making  them  an  electro-magnetic  coil;  the  magnetic 
lines  of  which  circulate  through  the  iron  ring  or  core 
and  cut  the  secondary  coil  at  right  angles  and  gener- 
ate a  current,  as  shown  by  the  galvanometer,  when 
the  battery  circuit  is  closed  or  opened. 

A  Step-Up  Transformer. — If  the  primary 
coil  is  made  of  100  loops  and  the  secondary  of 
5000,  the  electro-motive  force  in  the  secondary  will  be 
fifty  times  as  great  as  that  in  the  primary. 

This  illustration  of  a  step-up  transformer.  Fig. 
24,  may  be  reversed  to  show  that  of  a  step-down 
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transformer  by  making  5000  loops  in  the  primary- 
coil  and  100  in  the  secondary,  in  which  case,  the  vol- 
tage of  the  secondary  is  \qq   =  50. 

This  ring  demonstrates  the  law  that  the  ratio 
of  the  voltage  in  the  secondary  to  the  voltage  in  the 
primary  is  as  the  number  of  loops  in  the  secondary 
is  to  the  number  of  loops  in  the  primary. 

On  the  contrary,  the  ratio  of  the  current  in  the 
secondary  is  to  that  in  the  primary  inversely  as  the 
ratio  of  the  voltage  in  the  secondary  is  to  that  in  the 
primary :  for  example, — With  500  volts  in  the  secon- 
dary and  5  in  the  primary,  the  amperage  will  be  5 
in  the  secondary  and  500  in  the  primary. 

The  number  of  volts  X  the  number  of  amperes 
in  the  primary — less  some  loss  in  the  transformation 
— is  always  equal  to  the  number  of  volts  X  the  num- 
ber of  amperes  in  the  secondary. 

The  amount  of  voltage  and  amperage  in  the  sec- 
ondary is  directly  related  to  the  amount  of  current 
in  the  primary,  to  the  density  of  the  magnetic  field 
and  to  the  frequency  of  the  linking  and  unlinking  of 
the  secondary  loops  by  the  magnetic  lines.  The 
magnetic  flux  is  equal  to  the  magneto-motive  force 
divided  by  the  reluctance. 

The  magneto-motive  force,  in  the  secondary,  up- 
on which  the  voltage  depends,  is  directly  related  to 
the  current  in  the  primary,  to  the  frequency  of  mak- 
ing and  breaking  the  primary  circuit,  or  to  the  fre- 
quency of  the  revolutions  of  the  armature  of  a 
dynamo. 

In  an  average  induction  coil,  giving  a  ten  inch 
spark,  the  primary  wire  consists  of  100  yards  of 
copper  wire,  the  coil  diameter  264  m.  m.  its  resis- 
tance being  1/3  of  an  ohm.  The  secondary  is  ten 
miles  long  and  has  a  resistance  of  6500  ohms. 
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THE  DIRECT   CURRENT   TRAjSTSFORMER. 

The  apparatus  used  to  transform  continuous 
currents  is  a  motor-dynamo.  Two  armatures  are 
wound  on  one  shaft,  one  coil  receives  a  small  current 
at  a  high  pressure,  driving  the  other  which  acts  as  a 
dynamo,  giving  a  larger  current  at  a  low  pressure. 
* '  The  windings  are  proportioned  to  the  voltages  and 
their  sectional  areas  to  the  amperes." 

An  Alternating  Current  Transformer. — Instead 
of  producing  an  alternating  current  in  an  induction 
coil  by  means  of  making  and  breaking  a  direct  cur- 
rent in  the  primary,  an  alternate  current  street  dyna- 
mo may  give  to  the  primary  coil  of  the  machine  an  al- 
ternating current  to  excite  the  secondary  coil  to  give 
out  other  alternating  currents. 

INDUCTION  OF  CURRENTS  BY  MAGNETS. 

If  a  coil  of  insulated  copper  wire  forms  a  cir- 
cuit, and  a  bar  magnet  be  rapidly  inserted  into  or 
withdrawn  from  the  hollow  of  the  coil,  transient  cur- 
rents are  produced  and  the  current  is  much  the 
stronger  at  the  withdrawal.  If  the  magnet  is  placed 
in  the  coil  and  left  motionless,  no  current  is  pro- 
duced. Whether  a  primary  current  or  a  magnet  is 
used  to  produce  induction  in  a  secondary  coil,  the  in- 
duction is  always  caused  by  the  invisible,  magnetic 
lines  of  force  of  the  current  or  magnet,  which  cut 
the  loops  of  the  secondary  coil.  It  requires  one 
hundred  million  of  these  lines  to  produce  one  volt, 
if  they  cut  one  loop  of  the  coil  in  one  second;  or  one 
million  lines,  if  they  cut  100  loops  in  one  second. 

In  practice,  when  an  induced  current  is  obtain- 
ed by  the  motion  of  an  electro-magnet  or  electro- 
magnetic coil,  the  process  is  called  electro-magnetic 
induction. 

When  permanent  magnets  are  used  to  produce 
the  magnetic  lines  or  ^' field  flux"  the  generator  is 
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called  a  magneto-electric  macliine  or  simply  mag- 
neto. The  action  of  the  "hand  magneto"  depends 
upon  an  arrangement,  by  which,  two  bobbins  of  wire 
are  revolved  by  hand  between  the  poles  of  a  perma- 
nent magnet. 

THE  DIRECTION  OF  TPIE  INDUCED  CURRENT. 

A  magnet  is  given  its  distinct  polarity  when  ex- 
cited by  a  current  in  a  certain  direction.  If  this 
magnet  is  withdrawn  from  a  coil,  it  will  excite  a 
direct  current  in  the  coil, — that  is  a  current  in  the 
same  direction  as  gave  the  magnet  its  polarity.  The 
current  caused  by  inserting  the  magnet  is  an  inverse 
current.  If  the  coil  is  moved  tow^ards  and  from  the 
magnet,  the  resulting  current  will  have  the  same 
direction  as  when  the  magnet  is  moved  towards  and 
from  the  coil.  The  same  etfect  is  produced  upon  the 
secondary  conductor  or  coil  as  when  a  magnet  ap- 
proaches a  coil,  that  is, — the  direction  of  the  cur- 
rent in  the  secondary  is  opposite  to  that  in  the  pri- 
mary. Upon  breaking  the  circuit,  the  direction  of 
the  current  in  the  secondary  is  the  same  as  that  in 
the  primary.  The  secondary  current,  produced  by 
the  opening  of  the  primary .  circuit,  is  so  much 
stronger  than  the  secondary  which  is  produced  by 
the  closing  of  the  primary  circuit,  that  it  gives  a 
severe  shock,  as  compared  with  the  feeble  shock  of 
the  closing. 

In  the  application  of  the  secondary  current  to 
the  patient,  each  electrode  is,  alternately,  anode  and 
cathode,  in  rapid  succession.  Still,  the  opening  cur- 
rent is  so  predominant,  that  it  is  justifiable  to  con- 
sider that  the  electrode  connected  with  it  is  the 
anode  and  the  other  the  cathode.  The  comparative 
weakness  of  the  secondary,  when  the  primary  is 
closed,  is  due  to  the  self  induction  of,  or  extra  cur- 
rent in,  the  primary,  hindering  the  growth  of  its 
current,  and  thus  causing  the  slow  rise  of  its  mag- 
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netic  field  or  lines  of  force  which  cut  the  secondary 
coil.  On  the  contrary  in  breaking  or  opening  the 
primary  circuit,  the  magnetic  core  of  the  secondary 
is  suddenly  demagnetized;  and,  in  the  process,  the 
magnetic  lines,  suddenly  collapsing,  increase  the  in- 
duction current  of  the  coil.  For  example,  if  one 
thousand  lines  cut  a  coil  in  one-fifth  of  a  second,  they 
produce  five  times  as  much  voltage  as  they  would  in 
cutting  the  coil  in  one  second. 

THE  ALTERNATING  CURRENT  GENERATOR. 

The  construction  of  the  alternating  current  gen- 
erator is  indicated  in  Figure  25.  N.  and  S.  are  the 
terminals  of  a  horseshoe  permanent  or  of  an  electro- 
magnet; B.  C.  the  wound  armature.  On  the  arma- 
ture are  two  contact  rings  E.  and  D.  on  which  two 
brushes,  F.  and  G.  press. 

The  direction  of  the  field  in  the  magnet  is  from 
N.  through  the  armature  to  S.  making  B.  the  North 
pole  and  C.  the  South,  repelling  the  armature  and 
revolving  B.  C.  in  the  direction  of  the  arrows.  While 
B.  is  making  one-half  a.  revolution  from  N.  to  S.,  the 
current  is  passing  from  B.  through  the  contact  brush 
F.  and  the  patient  X.  at  H. 

In  the  next  half  revolution,  the  current  is  re- 
versed by  passing  from  N.  to  C.  to  E.  to  the  contact 
brush  Gr.  and  the  patient  at  I.  Thus,  at  each  half 
turn,  the  contact  rings  and  the  electrodes  become  al- 
ternately +  and  — .  In  each  complete  revolution,  the 
electro-motive  force  rises  in  one  half  to  maximum 
and  falls  to  zero;  then  reverses,  grows  to  a  maxi- 
mum and  falls  to  zero.  Each  revolution  is  called  a 
period  or  cycle  and  the  frequency  of  the  alterna- 
tions is  twice  the  number  of  the  cycles. 

Figure  25  demonstrates  that  the  revolving  of 
an  armature  in  a  magnetic  field  produces  a  change 
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in  the  direction  of  the  electro-motive  force  and  the 
current  at  every  half  turn. 


Fig.  25. 

Continuous  Current  Generator. — When  the 
supply  current  is  an  alternating  one,  the  best 
means  of  securing  a  direct  current  is  to  drive 
with  it  a  motor  at  one  end  of  a  shaft,  at  the  other  end 
of  which  is  a  direct  current  generator. 


«H  X  H 


Fig.  26. 


The  action  of  this,  see  Figure  26,  is  the  same  as 
that  of  the  alternating  current  generator,  except 
that  in  the  former  the  current  is  made  to  pass  in  one 
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direction  only  by  means  of  a  divided  ring  D.  E. 
called  a  commutator.  By  this  means,  either  one  half 
D.  of  the  ring  or  the  other  half  C.  of  the  ring  is  con- 
stantly in  series  connection  with  the  brush  F.  and  I. 
the  plus  side,  while  G.  is  in  constant  contact  with  the 
sides  of  the  ring  in  contact  with  F. ;  thus  there  is  a 
unidirectional  current  from  F.  through  the  patient 
to  G-. 

The  Action  of  Magnetic  Lines  of  Force  Upon  a 
Field  Magnet. — The  illustrations,  see  Figures  27,  28. 
29,  are  taken  from  C.  H.  W.  Bigg's  excellent  work, 


Fig.  27. 


entitled,  "First  Principles  of  Electricity  and  Mag- 
netism." 

In  the  position  shown,  in  Fig.  27,  none  of  the 
lines  of  magnetic  flux  pass  through  the  armature  coil, 


Fig.  28. 


and,  consequently,  no  current  is  induced  therein.    If 
the  coil  is  set  in  motion,  it  successively  embraces  a 
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constantly  increasing  number  of  lines  of  force,  and  a 
current  is  induced  which  attains  its  maximum  when 
the  coil  is  in  the  position  shown  in  Figure  29,  and  all 
the  flux  passes  through  the  coil. 


Fig.  29. 


A  moment's  inspection  of  the  figures  will  show 
that,  at  each  half  revolution  of  the  coil,  opposite 
faces  are  brought  in  front  of  A.,  and,  consequently, 
the  flux  must  enter  the  coil  from  one  side  during  the 
first  half  of  the  revolution  and  from  the  opposite 
side  during  the  remainder:  the  current  resulting 
will,  consequently,  be  of  an  alternating  character. 


THE  SINUSOIDAL  CURKENT. 

In  any  current,  in  which  the  rate  of  flow  is  not 
constant,  a  more  or  less  regular  pulsation  or  wave 
results.  In  the  faradic  coil,  this  wave  takes  the 
shape  of  a  rapid  rise,  followed  by  a  slower  drop  to 
a  minimum  value.  Such  sudden  changes  produce  a 
current  that  is  harsh  in  its  effects,  and,  if  of  appre- 
ciable magnitude,  productive  of  considerable  dis- 
comfort to  the  patient.  In  order  to  obtain  an  alter- 
nating current  that  is  free  froni  abrupt  changes,  a 
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generator  of  the  magneto  type,  as  indicated  in  Fig- 
ure 30,  is  employed. 

If  the  armature  of  such  a  generator  is  rotated 
at  a  uniform  rate  of  speed,  it  will  move  through 
equal  angular  intervals  of  time,  and  the  resulting 
electro-motive  force  will  follow  the  simple  sine 
curve,  where  E.  M.  F.  =  A.  sine  0.;  where  A.  is  a 
constant,  depending  upon  the  construction  of  the 
generator,  and  0.  represents  the  angular  position  of 
the  armature  at  any  given  instant  of  time.  Such  a 
curve  is  an  example  of  simple  harmonic  motion, — so 
called  because  the  vibrations  of  musical  notes  are  of 
this  type, — and  is  best  defined  as  an  oscillating  mo- 
tion, in  which  the  amplitude  or  height  of  the  vibra- 
tions is  independent  of  the  time. 

If  the  constant  A.  is  known,  the  voltage  curve 
may  be  calculated  by  multiplying  the  sines  of  the 
angles  that  the  armature  makes  with  the  plane  of 
the  lines  of  force  at  equal  intervals  of  time;  or,  it 
may  be  shown  graphically,  as  in  Figure  30. 


Fig.  30. 


In  the  above  diagram,  if  B.  represents  a  par- 
ticular place  on  the  armature  of  a  generator,  and  the 
armature  is  revolved  at  a  uniform  speed,  B.  will  be 
successively  carried  to  P\  Q',  D.  etc.,  in  equal  inter- 
vals of  time.  If,  now,  we  draw  a  horizontal  line  B. 
Y.  through  the  axis  of  rotation  C,  and  on  this  line, 
as  an  ordinate,  indicate  the  time  intervals ;  and,  above 
and  below  this  line,  other  lines  which  represent  the 
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position  of  B.,  wlien  in  tlie  different  angular  posi- 
tions due  to  this  time,  the  slope  of  the  curve  will  be 
shown  by  the  points  in  which  lines  perpendicular  to 
the  time  cut  the  lines  showing  the  angles.  These 
perpendicular  lines  are  a  graphic  representation 
of  the  sines  of  the  corresponding  angles;  P'  H,  for 
instance,  being  the  sine  of  the  angle  P\  C.  B.  and  its 
projection  on  the  horizontal  line  B.  Y.  locates  the 
point  3. 

The  curve  shows  the  rate  of  increase  and  dimi- 
nution of  the  voltage  that  would  occur  if  B.  were  to 
be  turned  through  a  complete  revolution  in  1.2  sec- 
onds ;  the  part  above  the  line  B.  Y.  indicating  a  posi- 
tive and  that  below  the  line  a  negative  value  in  the 
resulting  current.  Such  a  voltage  curve  has,  pro- 
bably, all  the  therapeutic  values  of  the  faradic  cur- 
rent in  producing  muscular  contractions  and  nerve 
stimulation;  but,  being  free  from  abrupt  changes, 
allows  the  contractions  to  occur  in  a  rhythmic  man- 
ner, instead  of  by  the  irregular  jerks,  the  sudden 
changes  of  voltage  that  the  Faradic  current  in- 
duces. 

Although  the  curve,  shown  in  Figure  30,  is 
drawn  to  show  a  periodicity  of  1.2  second,  it  may 
be  readily  seen,  from  an  inspection  of  the  drawing, 
that  the  height  of  the  curve  is  independent  of  the 
time,  and  that  a  wave  of  the  same  height,  but  of  a 
faster  or  slower  slope,  can  be  obtained  by  the  simple 
expedient  of  varying  the  speed  of  the  armature.  By 
such  change,  we  can  obtain  the  rapid  reversals  of 
current  that  are  sedative  in  character,  or  the  slower 
rise  and  fall  that  permit  of  rhythmic  contraction  of 
muscles. 

LIGHT. 

Every  luminous  body  emits  divergent  rectili- 
near rays  along  the  lines  of  propagation,  from  all  its 
points  and  in  all  directions. 
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The  waves  or  vibrations  of  light  and  heat  are  at 
right  angles  to  the  lines  of  propagation. 

A  familiar  illustration  of  the  combined  vibra- 
tions and  propagation  of  light  is  given  in  the  shak- 
ing of  a  rope  at  one  end.  The  to  and  fro  movements 
of  the  particles  of  the  rope  are  at  right  angles  to  the 
length  of  the  rope,  but  the  onward  motion  of  the 
waves  is  in  the  direction  of  the  length  of  the  rope. 

The  vibratory  motion,  when  transmitted  to  the 
retina,  is  interpreted  by  the  visual  centre  as  light  or 
form. 

An  agent  which  travels  lightly,  as  does  light,  at 
a  speed  of  190,000  miles  in  a  second,  (Fiseau), 
should  command  more  than  the  usual  respect  for  its 
force  and  penetration. 

Similar  to  the  law  of  the  ic-ray,  and  of  heat  pro- 
pagation, the  intensity  of  illumination  falling  per- 
pendicularly on  a  given  surface  is  inversely  as  the 
square  of  the  distance  from  the  source. 

Refrangibility  of  Light, — A  prism  placed  in 
the  path  of  a  beam  of  light,  breaks  it  up  into 
the  single  colors.  The  colors  of  the  spectrum, 
from  red  to  violet,  are  increasingly  refrangible,  or 
bent  toward  the  base  of  the  prism.  This  is  due  to 
the  various  lengths  of  the  undulations  which  produce 
the  colors.  The  red  light  is  due  to  comparatively 
long,  infrequent  undulations,  hencie  it  penetrates  the 
prism,  as  it  does  the  body,  with  less  deflection,  while 
the  violet  light,  which,  with  its  short  rapid  vibra- 
tions, is  most  deflected  toward  the  base  of  the  prism, 
penetrates  the  body  less  deeply. 

HEAT. 

A  ray  of  heat  consists  of  ethereal  vibrations 
which  pass  through  space  and  from  one  body  to 
another  with  the  velocity  of  light. 

Heat  not  only  expresses  a  particular  sensation 
but  a  state  of  matter  which  may  be  transmitted  to 
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bodies,  produce  electric  currents, — as,  in  the  ther- 
mopile,— and  decompose  compound  bodies. 

According  to  the  theory  of  undulation,  the  heat 
of  a  body  is  caused  by  an  extremely  rapid  vibration 
of  its  molecules.  To  increase  the  temperature  of  a 
body  is  to  increase  the  rapidity  of  its  molecular 
vibrations.  To  lower  the  temperature,  is  to  lower 
the  rapidity  of  the  vibrations. 

Hence,  heat  is  a  condition  of  matter,  which  can 
be  transmitted  from  one  body  to  another. 

A  hot  body  sets  the  universal  ether  in  rapid 
vibration  which  may  be  communicated  to  other 
bodies  to  heat  them.  This  theory  shows  an  intimate 
connection  between  heat  and  light.  By  the  friction 
of  bodies,  an  indefinite  amount  of  heat  can  be  pro- 
duced. Even  a  solid  body  may  be  made  to  vibrate 
against  the  air  with  sufficient  rapidity  to  cause  it 
to  ignite. 

The  electrical  vibrations  of  a  high  frequency 
current,  transmitted  to  the  body,  rapidly  cause  a 
sensation  of  heat — which  is,  probably,  due  to  mole- 
cular vibration  of  the  body,  to  the  resistance  of  the 
body  to  the  current,  and,  to  the  physiological  ex- 
changes. 

TKANSMISSION  OF  HEAT. 

The  heat  which  we  feel,  when  toasting  ourselves 
before  a  fire,  is  called  radiating  heat:  that  is, — it  is 
radiated  directly  to  us  from  its  source,  without  heat- 
ing the  intervening  atmosphere.  In  proof  of  this, — 
if  a  solid  screen  is  placed  in  front  of  the  fire  to  inter- 
cept the  radiation,  no  warmth  is  felt. 

Heat  may  also  be  transmitted  by  conduction,  as 
when  one  end  of  a  metal  bar  is  heated,  an  increase  of 
temperature  gradually  travels  to  the  opposite  end. 
The  capacity  of  metals  to  conduct  heat  is  almost 
identical  with  their  capacity  to  conduct  electricity. 


44  PHYSICS  OF  ELECTEICITY. 

Radiant  Heat. — Heated  bodies  can  send  out 
rays  which  penetrate  the  air  without  heating  it, 
as  rays  of  light  pass  through  transparent  bodies 
without  heating  them.  These  rays  of  light  are  called 
thermal  or  calorific  rays.  Not  only  luminous 
bodies,  but  bodies  of  all  temperatures  radiate  heat. 
The  visible  part  of  the  heat  spectrum  is  called  lumin- 
ous, and  the  invisible  part,  obscure. 

Laws  of  Radiation  of  Heat. — These  are  the  same 
as  for  light. 

1.  In  a  homegeneous  medium,  radiation  takes 
place  in  all  directions,  in  a  straight  line  from  a  body. 

2.  In  passing  obliquely  from  a  medium  of  one 
density  to  that  of  a  different  density,  heat  rays  suffer 
the  same  refraction  as  do  light  rays. 

3.  Radiant  heat  is  propagated  in  a  vacuum  as 
well  as  in  air, 

4.  The  intensity  of  radiant  heat  is  inversely 
as  the  square  of  the  distance  from  the  source. 

5.  The  intensity  is  less,  the  greater  the  obli- 
quity of  the  rays. 

The  importance  of  these  two  last  laws,  in  regu- 
lating the  distance  of  the  lamp  from  the  patient,  and 
in  placing  the  lamp  at  right  angles  to  him,  is  evi- 
dent. 

Distribution  of  Heat. — ^When  heat  rays  fall 
upon  a  body,  one  portion  is  reflected  regularly, — 
the  angle  of  reflection  being  equal  to  the  angle  of  inci- 
dence,— another  portion  is  reflected  irregularly,  and 
is  called  scattered  or  diffused  heat;  another  is  ab- 
sorbed by  the  body ;  and,  still  another  passes  through 
it. 

Radiating  Power  of  a  Body. — This  is  its  capa- 
bility of  emitting  greater  or  less  quantities  of  heat. 

Dulong  and  Petot  determined  that  the  radiating 
power  of  a  body  is  equal  to  the  absorbing  power  of 
the  same  body. 
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The  absorbing  power  is  greatest  when  the  rays 
are  at  right  angles  to  the  surface, — as  the  summer 
heat  of  the  sun  demonstrates. 

Thermal  Analysis  of  Sunlight. — If  a  thermopile 
is  placed  in  the  light  spectrum,  opposite  each 
of  the  colors,  in  turn,  from  the  violet  to  the 
red,  it  will  be  little  affected  by  the  violet,  but 
will  show  a  gradual  rise  of  temperature,  which  is 
greatest  at  the  red  and  increases  up  to  a  certain  dis- 
tance in  the  infra-red. 

The  thermal  rays  are  not  confined  to  the  red 
rays. 

On  the  other  hand,  the  green,  red,  and  infra- 
red rays  will  all  act  on  a  photographic  plate. 

The  only  distinction  between  the  light,  heat  and 
chemical  rays  is  that  of  wave  length. 

Tyndall  determined  the  heat  spectrums  of  elec- 
tric light  was  the  same  as  the  solar  spectrum,  but 
the  intensity  of  the  heat  in  the  infra-red  of  the  solar 
spectrum  is  less  than  in  the  electric;  probably  be- 
cause the  aqueous  vapor  has  absorbed  the  sun's 
heat. 

Diathermancy.  —  Diathermancy,  (dia — through 
thermos — heat)  expresses  the  power  that  bodies 
have  of  transmitting  heat. 

Melloni  found  that  of  every  100  heat  rays  to 
which  rock  salt  was  exposed  it  transmitted  92; 
while,  alum  only  transmitted  12 — or  cut  off  88. 

Influence  of  the  Source  of  Heat  On  Trans- 
mission.— Plate  glass  transmits  only  24  per 
cent,  of  the  heat  from  an  incandescent  plati- 
num wire.  The  greater  part  of  the  heat  radiation 
from  the  wire  is  due  to  the  infra-red, — and  glass  is 
opaque  to  this  kind  of  radiation.  It  follows  that  a 
plate  glass  shield,  in  front  of  a  therapeutic  lamp, 
would  transmit — of  the  total  energy — all  the  light 
energy;  that  is  10  per  cent,  of  the  whole  and  24  per 
cent,  of  the  heat  energy. 
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Alum  transmits  only  2  per  cent,  of  the  lieat 
energy  of  an  incandescent  platinum  wire,  while  rock 
salt  transmits  92  per  cent,  of  the  heat  energy  from 
any  source  and  is  said  to  be  the  only  substance 
which  does  so. 

Melloni  concluded  that  as  the  temperature  of 
the  source  rises,  the  percentage  of  the  heat  trans- 
mitted t-hrough  a  body  increases;  that  is,  the  per- 
centage of  the  rays  absorbed  diminishes.  This,  of 
'course,  does  not  mean  that  a  body  exposed  to  the 
heat  of  a  100  candle  power  lamp  actually  absorbs 
more  heat  than  when  exposed  to  a  500  c.  p.  lamp, — 
but  that  a  larger  proportion  of  the  heat  of  the  100 
c.  p.  lamp  is  absorbed  than  of  the  500  c.  p.  lamp. 

The  above  is  very  analogous  to  the  amount  of 
absorption  and  transmission  of  the  intense  and  low 
energies  of  ic-rays, — the  higher  energies  being  the 
more  freely  transmitted  and  the  low  absorbed. 

Influence  of  the  Thickness  of  Screens. — 
Almost  as  much  absorption  takes  place  in  a  glass 
screen  0.5  m.  m.  thick  as  in  8  m.  m. — as 
nearly  all  the  absorption  takes  place  in  the  first  lay- 
ers, near  the  source  of  heat. 

The  heat  and  light  from  the  same  source  can  be 
separated.  Eock  salt,  coated  with  iodine,  completely 
stops  all  the  light  and  transmits  the  infra-red  or 
heat  rays.  On  the  other  hand,  a  solution  of  alum  or 
a  layer  of  water  is  permeable  to  light,  but  stops  all 
the  heat.  Hence,  a  vessel  of  water  can  be  used  to  in- 
tercept the  heat  of  an  electric  lamp. 

Sources  of  Heat. — The  following  are  the 
Ciiie>  sources  of  heat : — The  sun,  chemical  combina- 
tions (as  in  combustion),  and  decomposition,  inhibi- 
tion, absorption,  capillary  actions, — in  short,  all  vi- 
bratory phenomena  in  which  elements,  molecules  or 
masses  play  rough  and  tumble  with  each  other. 

Animal  Heat. — Wlien  the  human  body  is  at 
rest,  all  its   functions,   by   processes    of   oxidation, 
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etc.,  are  transformed  into  heat.  When  at  work,  the 
increased  oxidation  of  the  working  parts  is  trans- 
ferred to  the  other  parts.  In  addition  all  the  mole- 
cular and  gross  vibrations  of  the  body,  in  all  its 
functions,  and  activities  produce  heat. 

Lord  Kelvin  has  pointed  out  the  fact  that  there 
exists  a  tendency  to  the  conversion  of  all  other  forms 
of  physical  energ}^  into  heat  and  to  the  uniform  dif- 
fusion of  heat  throughout  all  matter. 

A  store  of  chemical  power  consisting  of  uncom- 
bined  elements  combine  and  produce  energy  in  the 
form  known  as  electric  currents,  a  part  of  which  can 
be  employed  to  produce  heat-  On  the  other  hand,  a 
visible  motion  is  nlfimatply  converted  into  heat  by 
the  agency  of  friction.  There  is  then,  consequently, 
a  tendency  towards  a  state  in  which  all  physical 
energy  will  be  in  a  state  of  heat  and  that  heat  so 
diffused  that  all  matter  will  be  at  the  same  tempera- 
ture; so  that  there  will  be  an  end  of  all  physical 
phenomena. 

THE  X-EAY. 

X-rays  are  composed  of  infinitely  short 
transverse  waves,  propelled  in  straight  diverging 
lines ;  their  mass  being  inversely  as  the  square  of  the 
distance.  They  are  produced  in  a  Crooke's  tube,  ex- 
hausted to  a  vacuum  of  .000,001  of  the  pressure  of 
the  atmosphere,  which  is  traversed  by  a  very  high 
tension  electric  current  of  a  Ehumkorff  coil  or  a 
static  machine.  The  tube  has,  at  one  end,  a  cupped 
cathode,  and,  at  the  opposite  end,  two  connected 
anodes.  The  one  which  is  in  line  with  the  cathode  is 
the  anode  proper.  The  other  terminates  in  a  flat 
disc  or  tagret  and  is  the  anti-cathode.  In  connecting 
up  the  tube,  the  anode  of  the  exciting  machine 
should  be  connected  with  the  anode  of  the  tube. 
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THEORY  OF  THE  PRODUCTION  OF  X-RAYS. 

It  was  known  that  only  a  small  current  could  be 
sent  throngli  a  gas  by  a  moderate  electric  intensity, 
but,  with  a  high  intensity,  a  considerable  current 
w^ould  pass.  A  vacuum  can  be  produced,  through 
which  no  current  can  be  made  to  pass.  A  stream  of 
particles,  (Guilleminot  thinks  probably  hydrogen) , 
flows  from  all  parts  of  the  anode  end  of  the  tube  to- 
ward the  cathode,  receives  a  negative  charge,  is  then 
repelled  with  tremendous  velocity  and  focussed  upon 
the  anti-cathode  target,  where  the  cathode  rays  are 
'' stopped  and  absorbed"  and  Roentgen  rays  are 
emitted  and  ejected  through  the  wall  of  the  tube  in 
front  of  the  target. 

Roentgen  found  :r-rays  atfect  a  photographic 
plate  in  the  same  manner  as  light. 

J.  J.  Thompson  showed  that  they  produce  con- 
ductivity in  any  gas  through  which  they  pass-  The 
rays  are  very  similar  to  light  rays,  but  they  are  not 
refracted  when  they  pass  from  one  medium  to 
another  of  different  density.  They  also  resemble 
cathode  rays,  but  they  differ  from  them  in  carrying- 
no  electric  charge. 


Macalaster  Wiggin  Co 
Boston. 


Fig.  31. — Tungsten  Target  Tube. 
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CHAPTER  II. 


ELECTRO-THERAPEUTIC  APPARATUS. 

In  the  present  chapter,  the  intention  is  to  call 
attention  to  the  prevailing  types  of  electro-thera- 
peutic apparatus  in  general  use  rather  than  to  ad- 
vertise the  product  of  any  particular  manufacturer, 
for,  while  the  mechanical  details  may  vary  widely 
according  to  the  individual  ideas  of  different  makers, 
the  purposes  for  which  such  apparatus  is  in- 
tended are  alike  with  all,  and  the  high  standard  of 
workmanship  generally  prevailing  is  such  that  com- 
parisons are  unnecessary.  Apparatus  suitable  for 
the  uses  of  the  physician  is  to  be  had  of  any  of  the  reg- 
ular instrument  supply  houses,  and  the  pages  of  the 
prominent  journals  contain  many  advertisements  of 
other  makers  who  are  producing  special  apparatus 
of  recognized  worth. 

If,  in  the  selection  of  illustrative  cuts,  undue 
prominence  seems  to  have  been  given  the  apparatus 
of  certain  manufacturers,  it  is  due  to  the  fact  that 
the  author  has  described  that  with  which  he  is  per- 
sonally familiar  as  being  typical,  not  that  he  con- 
siders it  as  necessarily  superior  to  that  made  by 
other  representative  makers. 

THE  GALVANO-FAEADIC  WALL  PLATE. 

In  the  usual  type  of  wall  plate,  (see  Figures 
32  and  33)  the  direct  current  of  the  plate  is  supplied 
by  the  street  service.  The  strength  of  current  re- 
quired is  obtained  by  placing   in    series    with   the 
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patient,  a  rheostat.  The  galvanometer  of  the  wall 
plate  measures  the  current  in  the  patient's  circuit. 
A  switch  or  pole  changer  is  used  to  change  the  di- 
rection of  the  current  as  required. 


Fig.  32. — Galvano  Faradic  Wall  Plate. 


The  Faradic  Coil  of  the  Wall  Plate. — This  is  a 
small  coil,  consisting  of  a  primary  coil  of  stout  in- 
sulated copper  wire  of  a  few  turns,  within  which  is  a 
soft  iron  core  of  parallel  wires ;  and,  around  the  coil 
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and  insulated  from  it,  is  a  secondary  coil  of  tiner  in- 
sulated copper  wire  of  many  turns. 


Fig.  33.— Wall  Plate. 


The  induction  in  the  secondary  coil  is  produced 
by  making  and  breaking  the  primary  circuit  with 
an  automatic  hammer.  The  hammer,  and  the  regu- 
lating screw,  against  which  it  presses,  have  plati- 
num surfaces  at  the  points  of  contact,  to  minimize 
the  corrosion  of  the  sparking  discharge.  The 
spring  hammer  is  in  the  j!)rimary  curcuit  when  it  is 
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at   rest  against  the   screw.     When  the   current  is 
turned  on,  it  magnetizes  the  core  which  attracts  the 
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Fig.  34. — Diagram  of  Wall  Plate  Connections. 


hammer  to  it,  removes  the  hammer  from  the  screw 
and  breaks  the  circuit, — thus  demagnetizing  the  core 
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and  releasing  the  hammer,  which  then  flies  back  to 
the  screw,  when  the  process  is  renewed. 

Rheotome. — The  office  wall  plate  is  usually 
supplied  with  an  automatic  circuit  breaker  or  rheo- 
tome, the  purpose  of  which  is  to  convert  the  constant 
direct  current  into  a  pulsating  direct  current,  which, 
in  many  of  its  effects,  is  similar  to  that  produced  by 
the  faradic  coil,  but  is  unidirectional  instead  of  al- 
ternating, as  in  the  latter  coil. 

THE  HIGH-FREQUENCY  INDUCTION,  OR  RHUMKORFF  COIL. 

Except  in  size,  this  does  not  differ  in  construc- 
tion from  the  small  coil  of  the  wall  plate. 

The  current  of  a  Rhumkortf  coil  is  of  an  alternat- 
ing character,  but  with  the  negative  phase  much 
stronger  than  the  positive.  It  is  then  possible  to 
obtain  an  intermittent  pulsating  current  of  unidi- 
rection  by  means  of  a  suitable  commutator,  or,  as 
is  usual,  to  introduce  a  spark  gap  in  one  of  the  lead 
wires.  The  purpose  of  this  gap  is  to  suppress  the 
weaker  wave  by  acting  as  a  resistance  to  its  pas- 
sage. 

The  polarity  of  the  prime  conductors  of  the  coil 
is  indicated  as  follows : — The  disc  acts  as  a  con- 
denser, and,  if  it  is  the  positive  pole,  the  discharge 
takes  place,  as  from  all  condensers  of  a  similar 
shape,  at  the  edge. 

When  the  positive  charge  is  from  the  opposite 
small  electrode,  it  strikes  the  disc  at  an  indefinite 
place  between  its  centre  and  circumference. 

Voltage  of  the  Coil. — Under  similar  conditions 
of  size  of  the  prime  conductors,  etc.,  a  coil  demon- 
strates the  voltage  when  it  gives  an  inch  spark  as 
does  the  static  machine. 

Condenser. — In  order  to  minimize  the  effect 
"at  make"  of  reverse  currents  of  self-induction, 
which  would  act  as  an  impedence  in  the  circuit  and 
prevent  the  current  attaining  a  proper  maximum,  a 
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condenser,  usually  consisting  of  insulated  sheets  of 
tin  foil,  is  inserted  as  a  shunt  across  the  terminals  of 
the  interrupter. 

THE  OUDIN  D 'arson VAL  RESONATOR. 

This  is  usually  furnished  as  an  attachment  to 
the  coil  or  static  machine  and  consists  of  a  coil  of 
coarse  wire  of  few  turns  wound  around  the  base  of 
a  cylinder  of  wood  and  terminating  in  a  coil  of  fine 
wire  of  a  greater  number  of  turns.  The  coarse 
wire  coil,  the  relative  length  of  which  is  adjustable, 
acts  as  an  impedence  coil  to  the  discharge  from  a 
pair  of  Leyden  jars,  the  rate  of  the  discharge  being 
controlled  by  a  spark  gap. 

As  the  jars  are  charged  with  a  sufficient  force 
to  overcome  the  resistance  of  the  air  gap  of  the 
rods,  a  spark  passes  between  them  and  empties  the 
jars.  The  induced  charges  on  the  outer  surface  of 
the  glass  of  the  jars  are  thus  released  and  rush 
through  the  conductors  to  the  resonator. 

The  spark  discharges  consist  of  to  and  fro  oscil- 
lations which  may  vary  from  ten  thousand  to  tens  of 
billions  per  second.  The  charge  from  the  Leyden 
jars  produces  self  induction  in  the  resonator  and 
also  a  resonance  which  should  be  synchronous  with 
the  vibrations  of  the  spark  gap  of  the  jars.  These 
vibrations  once  set  up  in  the  resonator  tend  to  in- 
crease in  frequency  and  thus  add  to  the  voltage  and 
capacity  of  the  coil.  The  vibrations  of  the  spark 
gap  and  the  resonator  must  be  in  harmony  in  order 
to  get  the  greatest  effect  from  the  coil.  The  cur- 
rent delivered  to  the  patient  is  much  greater  when 
the  vibrations  of  the  resonator  are  harmonious 
with  those  of  the  spark  gap  of  the  jars  than  when 
they  are  not. 

This  can  be  demonstrated  by  the  relative 
amount  of  current  thrown  into  the  circuit,  proving 
that  the  effect  of  the  current  on  the  patient  is  less 
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with  inharmonious  vibrations  than  when  the  cur- 
rent is  diminished  to  produce  harmonious  vibra- 
tions. 

In  lieu  of  the  resonator  in  circuit  with  the  high- 
frequency  coil,  Tesla  employs  an  induction  coil  of  a 
few  turns  of  coarse  wire  within  a  coil  of  fine  wire  of 
very  many  turns.  This  acts  as  a  step-up  trans- 
former to  very  greatly  increase  the  voltage  of 
utility. 

The  Interrupter.— Three  principal  methods  of 
opening  and  closing  the  circuit  in  the  primary 
of  the  high-frequency  coils  are  in  use :  the  hammer, 
the  mercury  turbine  and  the  electrolytic.  The  first 
has  already  been  considered. 

The  Mercury  Turbine. — This  consists  of  a 
turbine  wheel  revolving  within  a  suitable  case.  The 
revolutions  of  the  turbine  operate  to  project  a 
stream  of  mercury  which  makes  intermittent  con- 
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Pig.  35.       Mercury  Turbine  Interrupters.       Pig.  .36. 


tact  with  the  walls  of  the  case.  The  connections 
are  such  that  the  mercury  stream  is  in  series  with 
the  main  circuit,  the  current  in  which  is  broken  each 
time  the  mercury  jet  is  interrupted.     See  figures. 
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WehneU's  Electrolytic  Interrupter. — This  in- 
terrupter consists  of  an  anode  of  platinum  wire, 
insulated,  witb  the  exception  of  the  extreme  end  and 
a  lead  plate  cathode ;  the  two  being  immersed  in  six- 
teen per  cent,  of  sulphuric  acid  in  water. 

When  a  current  passes  from  a  source  of  twenty 
to  one  hundred  volts,  the  platinum  glows  intermit- 
tently. The  current  sets  free  hydrogen,  which 
gathers  on  the  cathode  in  the  cell  and  prevents  a 


Pig.  37.— Wehnelt  Electrolytic  Interrupter  With  Heavy  Plati- 
num Anodes  Connected  in  Parallel  and  Used  for  Instantaneous 
and  Tele-radiography. 


further  passage  of  the  current.  As  the  bubbles_  of 
hydrogen  escape  into  the  surrounding  electrolite, 
the  current  is  again  established.  The  circuit  is  thus 
made  and  broken  very  rapidly.    See  Figure  37. 
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A  transformer  is  usually  an  induction  coil,  by 
which  a  primary  current  of  high  initial  electro-mo- 
tive force  is  made  to  produce  a  secondary  current  of 
low  initial  electro-motive  force.  This  is  a  step- 
down  transformer.      Fig.  38. 


Pig.  38. 


A  step-up  transformer  transforms  a  current  of 
low  electro-motive  force  into  a  current  of  high 
electro-motive  force. 

The  term  transformer  is  also  applied  to  a  de- 
vice by  means  of  which  alternating  currents  are 
changed  into  continuous  ones  and  vice  versa. 

SINUSOIDAL  APPARATUS. 

In  the  modern  type  of  apparatus,  designed  for 
the  production  of  currents  having  a  sinusoidal 
wave,  there  is  little  to  remind  one  of  the  "shocking 
machine"  of  our  fathers, — a  coil  of  wire  revolved 
between  the  poles  of  a  permanent  magnet. 

About  twenty  years  ago  the  designers  of  elec- 
trical machinery  called  attention  to  the  shape  of  the 
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wave  as  a  factor  in  tlie  design  of  apparatus  and  the 
effects  of  the  current  produced ;  and  it  is  to  Edison, 
I  believe,  that  the  introduction  of  the  sine  wave  into 
the  domain  of  therapeutics  is  due.  The  first  appa- 
ratus was  capable  of  affording  waves  of  a  fixed 
periodicity  only,  later  types  enabled  the  rate  to  be 
varied  and  afforded  currents  suitable  for  a  wide 
range  of  uses;  and  at  present  we  have  offered  us 


Fig.  39. — Multiplex  Generator. 


machines  in  which  the  wave  length  can  not  only  be 
varied  but  in  which  two  or  more  waves  of  different 
length  and  amplitude  can  be  superimposed.  See 
Figure  39. 


MULTIPLEX  GENEKATOE. 
//O  i/Ol  TD.C.MfilNS 


59 


^^ 


Fig.  40. — Diagram,  Showing  Construction  of  Multiplex  Generator. 


As  to  the    utility    of    superimposed    currents, 
there  may  be  a  difference  of  opinion,  but  as  to  the 
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Pig.  42. 


Fig.  43. 
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Fig.  44. 
Compound  Sine  Curves  of  Multiplex  Generator. 


utility  of  the  different  wave  lengths,  there  can  be  no 
doubt,  as,  with  a  proper  machine,  it  is  possible  to 
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obtain  currents  of  such  rapid  reversals  that  the 
muscle  tissue  cannot  respond  and  the  nervous  sys- 
tem alone  receives  the  waves  so  slowly  that  they 
excite  rhythmic  contractions  of  the  muscles  and  in- 
fluence metabolic  processes. 


Pig.  45. — No.  1  Polysine  Generator. 


As  the  alternating  current  is  rapidly  replacing 
the  direct  for  commercial  purposes,  it  is  possible 
to   derive   the   sinusoidal  current   direct   from- the 
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mains,  but,  owing  to  the  fact  that  such  current  is  of 
a  fixed  periodicity,  its  range  of  usefulness  is  practi- 
cally limited  to  its  sedative  effect;  the  usual  rate  of 
sixty  cycles  per  second  being  too  rapid  for  muscular 
effects.  When,  however,  the  rate  of  the  particular 
current  at  the  operator's  disposal  is  satisfactory 
for  his  purpose,  the  only  apparatus  needed  for  its 
control  is  a  rheostat.  This  should,  preferably,  be 
of  the  shunt  type  and  inserted  in  the   circuit  in 
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Fig.  48. 


Fig.  50. 
Characteristic  Curves   of  Sine  Waves.     Polysine  Generator. 


series  with  a  lamp  of  suitable  capacity.  The  lamp 
is  intended  to  act  as  a  safety  device  to  prevent  an 
excessively  large  current  entering  the  rheostat. 
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The  patient  is  connected  in  shunt  with  the  rheo- 
stat and  while  the  voltage  of  the  curve  is  under 
control,  the  length  of  the  wave  is  necessarily  that  of 
the  supply  current. 

TRANSILLUMINATIOIT. 

One  of  the  most  valuable  of  the  more  recent 
aids  to  diagnosis  is  the  transilluminator,  which,  as 
the  name  implies,  is  a  device  for  illuminating  the 
cavities  of  the  body  by  means  of  a  beam  of  light 
sent  through  the  surrounding  tissues. 

At  first  of  crude  design  and  objectionable  on  ac- 
count of  the  heat  generated  by  the  carbon  lamps, 
formerly  employed,  it  has  now,  since  the  advent  of 
the  Tungsten,  or  cold  lamps,  become  an  indispensa- 
ble adjunct  in  the  diagnosis  of  sinus  diseases  and  of 
certain  intra-ocular  disorders. 

Essentially,  the  transilluminator  consists  of  a 
miniature  electric  lamp  of  high  candle  power  and 
provided  with  a  protective  covering  of  opaque  ma- 
terial, except  for  a  small  opening  at  the  end. 

If  such  an  instrument  be  applied,  for  instance, 
to  the  healthy  mastoid,  the  surrounding  tissues  will 
be  lighted  by  a  soft  diffused  light,  but  if  the  antral 
cells  are  filled  with  purulent  matter,  the  area  will 
remain  dark. 

By  removing  the  opaque  hood  and  subs'tituting 
a  glass  covering,  the  transilluminator  may  be 
placed  in  the  patient's  mouth;  if  the  lips  are  then 
closed  tightly  around  it,  the  maxillary  sinuses  will 
become  lighted  up  and  can  be  readily  outlined.  If 
the  lamp  is  sufficiently  powerful,  the  eyes  will  be 
lighted  and  the  diagnosis  of  intra-ocular  tumors 
and  retinal  detachments  can  be  outlined. 

The  uses  of  this  particular  instrument  are  so 
patent  that  many  investigators  have  contributed  to 
its  development. 

Among  the  best  known  forms  may  be  mention- 
ed those  of  Enihorn  and  Kuttner  for  the  illumina- 
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tion  of  stomach  and  intestines;  of  Freer,  for  eye 
and  accessory  sinuses;  of  Wlirdemann  and  Gribson 
for  the  eye;  and  the  general  purpose  one  of  Sachs. 
In  the  three  latter  forms,  the  property  possessed  by 
a  glass  rod  of  conveying  a  beam  of  light  is  made  use 
of  to  confine  the  light  to  the  exact  region  desired,  and 
its  use  further  permits  the  tip  of  the  instrument  to  be 
brought  into  actual  contact  with  the  cornea  in  the 
case  of  eye  examination. 

In  order  to  obtain  the  best  results  from  instru- 
ments of  this  class,  it  is  essential  that  the  room  shall 
be  in  total  darkness,  or  that  a  screen,  similar  to  a 
photographer's  focussing  cloth,  shall  be  used. 

Certain  of  these  illuminators,  notably  Freer 's 
and  Sachs',  may  be  used  without  the  hood  as  an 
ordinary  head  lamp  to  illuminate  the  operative 
field. 


Fig.  51. — Sachs'  Transilluminator. 


RHEOSTATS. 


A  rheostat  is  an  apparatus  for  controlling  the 
strength  of  an  electric  current  by  changing  the 
amount  of  resistance  of  the  circuit.  It  is  an  indis- 
pensable part  of  the  electrical  equipment. 
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While  many  forms  are  on  the  market,  the  pre- 
vailing types  for  medical  purposes  are : 

Water. — In  this  form,  now  but  little  used,  a 
vessel  of  water  forms  a  resistance  which  admits  of 
variations  by  raising  or  lowering  an  adjustable  con- 
ductor and  thus  varying  the  length  of  the  column  of 
water. 

Compression. — This  consists  of  an  elastic, 
rubber,  container,  filled  with  granulated  carbon.  The 
initial  resistance  is  high,  but,  by  compressing  the  car- 
bon grains  by  means  of  a  screw,  they  are  brought 
into  more  intimate  contact  and  more  current  is 
enabled  to  pass. 

Wire. — In  this  form,  a  wire  of  appropriate 
length  forms  the  resistance  and  a  movable  contact 
allows  any  fractional  portion  to  be  introduced  into 
the  circuit. 

Carbon. — A  common  type  of  this  rheostat 
consists  of  a  slate  base,  provided  with  a  lever,  capable 
of  revolving  about  a  fixed  axis  and  making  contact 
with  a  carbon  coated  surface.  In  the  more  simple 
types,  this  coating  is  applied  by  rubbing  the  surface 
with  a  soft  lead  pencil ;  in  others,  a  mixture  of  clay 
and  graphite  is  pressed  into  a  groove  cut  in  the  slate 
and  is  caused  to  adhere  by  baking. 

Volt  Selecter. — This  name  is  a  misnomer, 
but  it  seems  destined  to  remain  for  some  time.  What 
is  really  meant  is  a  current  controller,  and  it  affords 
a  means  of  regulating  the  strength  of  the  current  in 
the  patient's  circuit  by  means  of  shunting  off, 
from  a  main  supply,  a  current  of  any  desired 
strength. 

In  this  form,  which  is  perhaps  the  most  desir- 
able when  the  commercial  circuit  is  employed,  a 
German  silver  or  similar  resistance  wire  of  suitable 
length  is  inserted  in  series  with  the  main  current. 
By  means  of  movable  contacts,  a  branch  circuit  is 
formed,  through  which  the  drop  in  voltage  and  con- 
sequent current  can  be  varied  as  desired. 
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Before  the  advent  of  commercial  currents,  the 
ordinary  series  rlieostats  were  sufficient  for  thera- 
peutic purposes,  as  the  batteries  were  not  sufficient- 
ly strong  to  admit  of  a  dangerously  large  current. 
The  high  voltage  of  the  commercial  current,  how- 
ever, would  necessitate  so  great  an  amount  of  re- 
sistance material  as  to  render  the  usual  types  of 
rheostat  of~unwieldy  size,  so  that,  in  order  to  render 
this  current  available,  the  shunt  controller  is  more 
convenient. 

As  the  purpose  of  a  rheostat  is  to  control  the 
current,  it  is  absolutely  immaterial  of  what  material 
it  consists,  so  long  as  it  will  permit  the  necessary 
current  to  pass  without  becoming  unduly  hot,  and 
will  admit  of  the  current  being  varied  by  regular 


Fig.  52. 


amounts,  but  so  evenly  that  the  patient  does  not 
experience  a  shock  as  the  lever  passes  from  one  con- 
tact point  to  another. 

As  supplied  by  the  makers,  the  shunt  control- 
lers are  marked  with  a  scale  of  voltages,  but,  in 
actual  use,  such  scales  serve  for  comparative  meas- 
urements only  and  afford  absolutely  no  indication 
of  the  actual  drop  in  voltage ;  the  designers  seeming 
to  have  overlooked  the  fact  that  a  branch  circuit 
operates  to  lower  the  resistance  of  the  entire  circuit. 
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Figure  52  shows  a  combined  controller  and 
meter;  and,  Figure  53  is  a  diagram  showing  the 
construction  of  the  same. 
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An  ingenious  little  controller  is  shown  in  Fig- 
ure 54  for  attaching  directly  to  a  lamp  socket  and 


Fig.  54. 


affords  a  ready  means  of  regulating  the  small  diag- 
nostic lamp„ 
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PROTECTIVE   DEVICES, 

Aside  from  the  use  of  the  rheostat  to  control 
the  current,  other  means  are  provided  to  protect 
both  patient  and  apparatus  from  the  effects  of  a 
dangerously  large  current.     Chief  among  these  are : 

Fuses. — A  fuse  is  a  short  length  of  lead  or 
composition  wire  inserted  in  the  circuit  and  designed 
to  melt  and  thus  break  the  circuit  if  the  current  rises 
to  dangerous  proportions. 

Automatic  Cut-outs. — These  are  less  in  evi- 
dence than  they  should  be.  Essentially,  they  con- 
sist of  a  movable  contact,  held  closed  by  means  of 
an  electro-magnet.  In  case  the  main  current  is 
broken  from  any  cause,  the  contact  is  released  and 
can  not  be  again  restored  until  the  rheostat  switch 
is  brought  back  to  zero.  This  prevents  the  shock 
that  would  occur  to  the  patient  if  the  circuit  were 
broken  and  completed  while  he  was  under  treat- 
ment. 

A  variety  of  this  cut-out  contains  a  second  mag- 
net that  operates  to  open  the  circuit  if  the  current 
should  rise  too  high,  but  it  is  not  yet  adapted  to 
medical  uses. 

Lamps. — An  ordinary  electric  lamp,  in  series 
with  the  main  circuit,  forms  at  once  a  satisfactory 
and  inexpensive  means  of  reducing  the  commercial 
circuit  to  a  suitable  strength  for  the  physician's 
needs.  In  effect,  it  is  simply  a  rheostat  of  fixed 
capacity,  but  it  has  the  further  advantage  of  effect- 
ually opening  the  circuit  if  it  should  burn  out  and  of 
acting  as  a  pilot  light  to  show  that  a  current  is  pass- 
ing through  the  apparatus. 

RECTIFIERS. 

In  order  to  obtain  a  direct  current  from  the 
commercial  alternating  circuit,  some  form  of  recti- 
fying apparatus  is  needed.     The  following  are  the. 
types  employed  in  medical  work : 
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Rotary. — In  this  form  a  motor,  driven  by  the 
commercial  current  is  used  to  drive  a  miniature 
dynamo,  which  produces  the  current  required.     In 


Fig.  55. — A  Motor  Generator. 


some  forms  of  this  apparatus,  the  two  windings  are 
superimposed  on  the  same  shaft.  The  combined 
form  is  usually  known  as  a  motor-generator. 

Electrolytic. — The  electrolytic  rectifier  owes 
its  value  to  the  curious  property  possessed  by 
certain  gases  and  metals  of  conducting  a  current  bet- 
ter in  one  direction  than  in  the  other.  As  ordinarily 
made,  this  rectifier  consists  of  an  aluminum  and  an 
iron  plate  immersed  in  an  ammonium  phosphate 
solution.  On  connecting  these  electrodes  to  an  al- 
ternating circuit,  the  current  will  flow  only  from  the 
iron  to  the  aluminum;  the  reverse  wave  being  sup- 
pressed— and  an  intermittent  current  results. 
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In  actual  practice,  however,  the  action  is  not 
instantaneous  and  there  is  often  a  small  negative 
wave  of  sufficient  magnitude  to  affect  the  proper 
working  of  an  ic-ray  tube.  In  order  not  only  to  re- 
duce this  to  a  minimum,  but  also  to  utilize  the  sup- 


Fig.  56.— Four  Cell  Rectifier. 


pressed  wave,  the  expedient  is  adopted  of  connect- 
ing four  such  cells  in  series  parallel.  See  Figures 
56  and  57.  The  resulting  wave  is  then  of  a  pulsa- 
tory character. 

Meyer  and  others  have  further  increased  the 
efficiency  of  the  apparatus  by  bridging  a  fifth  cell  or 
a  condenser  across  the  battery  with  the  result  of 
obtaining  a  current  entirely  free  from  reverse 
waves.    See  Figure  58. 

Rectifiers  of  the  above  types  are  not  alone  useful 
for  their  medical  application  but,  when  of  suitable 
size,  will  serve  as  well  for  charging  storage  batteries 
for  cautery  or  automobile  purposes. 
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Fig.  57. — Alternating  Current  Rectifier. 


MOTORS. 


The  electric  motor  is  rapidly  attaining  an  im- 
portant position  in  the  equipment  of  the  office. 
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Fig.  58. — Five-Cell  Rectifier. 


Fig.  59. — Motor  (Jeiierator  With  Ear  Pump. 


In  the  above  cut,  Figure  59,  is  shown  an  effic- 
ient type  of  motor,  designed  to  operate  on  the  direct 
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current.  On  the  right  hand  side  is  shown  a  small 
pump,  designed  for  use  in  producing  aural  massage ; 
while,  on  the  left,  is  a  provision  for  attaching  a  flexi- 
ble shaft  for  driving  burrs  or  vibrators.  A  supple- 
mentary winding  on  the  armature  of  this  machine 
furnishes  an  alternating  current  for  charging  stor- 
age batteries  or  heating  cautery  knives  and  lighting- 
diagnostic  lamps,  and  from  it  a  very  efficient  sinu- 
soidal current  can  be  derived. 
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Fig.  60. — Starting  Rheostat,  Rotary  Transformer,  Cautery  and 
Diagnostic  Control. 


This  diagram  shows  the  connections  of  the 
motor  shown  in  Figure  59  above.  At  the  top  is  a 
rheostat  for  controlling  the  speed  of  the  motor  and 
regulating  the  length  or  periodicity  of  the  alternat- 
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ing  current ;  while,  below  is  shown  the  scheme  of  the 
transformer,  by  means  of  which  the  voltage  is 
adapted  to  the  needs  of  a  diagnostic  lamp  or  a  cau- 
tery electrode. 
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In  this  figure  is  shown  the  motor  as  used  in 
bone  surgery;  a  flexible  shaft,  similar  to  that  used 
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on  a  dental  engine,  being  used  to  drive  the  necessary 
drills  or  cutting  burrs. 

LOCALIZATION  OF  FOREIGN  BODIES  IN  THE  EYE. 

The  presence  of  a  foreign  body  within  the  eye 
or  in  the  surrounding  tissues  is  usually  determined 
from  the  examination  of  a  skiagram.  Its  exact 
localization,  however,  is  a  matter  of  considerable 
difficulty,  as,  owing  to  its  anatomical  position,  it  is 
impossible  to  skiagraph  the  eye  from  two  positions, 


Fig.  62. — Sweet's  Localizer. 

at  right  angles  to  one  another;  and  several  ingen- 
ious methods  have  been  developed  to  overcome  this 
trouble. 

Dr.  Sweet  makes  use  of  a   localizer,   consisting 
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of  a  metal  ball  and  a  cone,  fifteen  m.m.  apart,  and  so 
placed  before  the  eye  that,  by  their  shadows,  cast  on 


Fig.  63. — The  First  Exposure. 


the  plate,  we  are  enabled  to  trace  the  direction  of 
the  rays  of  light  by  which  the  skiagram  was  pro- 
duced. 

The  localizer,  being  placed  in  front  of  the  pa- 
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tient's  eye,  an  exposure  is  made  with  the  tube  oppo- 
site the  patient's  temple;  then,  a  second  plate,  with 
the  light  moved  about  30  degrees  from  its  first  posi- 
tion. 


Pig.   64. — The   Second  Exposure. 


The  plates  are  then  plotted  on  a  suitable  chart, 
the  shadows  of  the  indicator  serving  to  determine 
the  direction  of  the  rays  of  light,  and  the  position  of 
the  foreign  body  is  graphically  shown  by  the  inter^ 
cepting  lines. 
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Fig.  66. — Diagram  Illustrating  Projection  of  Foreign  Body. 
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CHAPTER  III. 


THE  AUTHOR'S  EQUIPMENT. 

As  the  autlior  lias  had  many  inquiries  as  to  the 
apparatus  he  personally  employs,  a  brief  descrip- 
tion may  not  be  out  of  place  in  the  present  volume. 

The  coil  in  present  use  is  one  of  twelve  inch 
spark-gap,  provided  with  a  mercury  turbine  inter- 
rupter for  use  in  x-vd^j  and  high-frequency  treat- 
ments, and  an  additional  mechanical  interrupter  for 
breaking  the  current  when  the  aj-ray  flash  or  high- 
frequency  muscular  contraction  current  is  required. 

Near  the  coil,  but  on  a  separate  stand,  is  an 
Oudin  D'Arsonval  coil;  and  a  couch  which  serves 
both  for  use  in  auto-induction  treatments  and  as  a 
rest  for  the  patient  who  is  being  subjected  to  the  ef- 
fects of  the  500  c.  p.  lamp,  which  is  directly  above  it. 
The  current  from  the  public  mains  enters  on 
the  left  and,  after  passing  through  the  meter,  goes 
to  the  rheostat  and  from  thence  to  the  interrupter 
before  entering  the  coil.  A  shunt  or  branch  from 
the  main  wires  furnishes  the  current  needed  to  drive 
the  motor  that  operates  the  interrupter. 

A  condenser,  which  is  not  shown  in  the  diagram, 
is  located  in  the  base  below  the  interrupter  and  is 
bridged  across  the  terminals  of  the  latter. 

From  the  terminals  of  the  secondary  winding 
of  the  coil  is  shown  the  connection  to  the  rr-ray  tube 
and  the  wires  leading  to  the  resonator,  which  is 
shown  on  the  right  of  the  diagram. 
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Fig.  68. — Electrical  Connections  of  Apparatus  Illustrated  in 
Figure  67. 
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In  a  second  room  is  a  wall  cabinet  of  the  usual 
type,  consisting  of  automatic  rheotome,  rheostat 
and  pole  changer,  together  with  a  faradic  coil  pro- 
vided with  both  low  and  high  speed  interrupters. 

On  a  shelf  below  the  wall  cabinet  is  mounted  a 
motor-generator,  designed  to  convert  the  110  volt 
direct  current,  with  which  the  office  is  supplied,  in- 
to one  of  alternating  character.  To  the  left  of  the 
generator  is  an  adjustable  induction  transformer, 
capable  of  giving  the  various  currents  required  by 
cautery  knives  or  diagnostic  lamps. 

On  the  end  of  the  shelf  is  mounted  a  rheostat 
to  render  the  alternating  current  suitable  for  ther- 
apeutic purposes.  As  the  alternating  side  of  the 
generator  is  wound  to  give  a  simple  type  of  har- 
monic wave  and  the  speed  being  under  direct  con- 
trol, the  resulting  current  can  be  varied  at  pleasure 
to  produce  either  a  slow  or  rapid  wave  for  sinusoidal 
treatments. 

On  the  motor  side  of  the  motor-generator  is  a 
direct  connected  air  pump  for  aural  massage  and 
an  extension  of  the  shaft  provides  a  means  of  at- 
taching a  flexible  shaft  for  operating  nasal  burs 
and  trephines  or  a  vibrator. 

A  giant  magnet,  located  near  a  window,  that  af- 
fords the  necessary  light  for  eye  cases,  is*  a  valuable 
accessory. 


Part  II. 

The  Therapeutic  Use  of  Eledricity  and 
The  Technic  of  Its  Application. 


A  3-Valve  Rectifier  to  Prevent  Reverse  Currents  of  the  X-Ray. 


CHAPTER  I. 


ELECTRIC  CURRENTS. 

CHAEACTEEISTICS  OF  THE  DIRECT  CUEEENT. 

The  polarity  of  the  direct  current  is  constant 
and  the  current  itself  unidirectional.  It  may  be  in- 
terrupted by  a  rheotome.  In  paralysis,  this  causes 
stronger  muscular  contraction  than  does  the  unin- 
terrupted current,  but  the  electrolytic  effect  is  not 
lessened  except  in  amount. 

The  amperage  secured  by  the  direct  current  is 
very  high  compared  with  the  voltage  used.  Ten  to 
one  hundred  and  twenty  volts  applied  to  the  body 
will  give  from  two  to  two  hundred  and  forty  milli- 
amperes,  according  to  the  resistance  of  the  part. 

In  stating  the  strength  of  the  current  used,  the 
size  of  the  electrode  is  almost  never  mentioned;  a 
most  important  omission,  for  the  concentration  of 
the  current  is  directly  the  reverse  of  the  area 
of  the  electrode :  one  of  one  inch  square  giving  an 
intensity  four  times  that  of  one  two  inches  square. 

When  the  intention  is  to  secure  the  greatest  in- 
terpolar  effects  on  the  tissues  or  system,  this  is  ac- 
complished by  applying  very  large  electrodes  to  the 
body,  so  as  to  diffuse  the  current  over  a  large  area, 
and  thus  avoid  the  painful  and  irritating  effects 
which  would  result  from  condensing  the  same  cur- 
rent upon  a  small  area.  Hence,  abdominal  elec- 
trodes, nine  inches  in  diameter,  are  used  in  the 
Apostoli  method  of  application  of  two  hundred  to 
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two  hundred  and  fifty  milliamperes  in  treating  uter- 
ine fibroids. 

In  applying  the  current  to  the  eye,  I  prefer  an 
electrode,  single  or  binocular,  two  inches  in  diam- 
eter, of  sponge  covered  copper,  over  which  is  placed 
absorbent  cotton  at  each  treatment.  A  soda  solu- 
tion, on  the  electrode,  will  lessen  the  resistance  to 
the  current  and  not  corrode  the  copper,  as  would 
chloride  of  sodium.  Eye  cups,  containing  water  or 
a  salt  solution  .06  per  cent,  make  excellent  elec- 
trodes, when  it  is  desired  to  secure  the  greater  ef- 
fect of  the  current  upon  the  cornea,  by  opening  the 
lids,  rather  than  by  applying  the  electrode  to  the 
closed  lids,  as  is  usual.  There  is  not  so  much  irri- 
tation in  a  very  sensitive  cornea  when  the  cup  is 
used,  as  when  a  metal  electrode  is  applied  directly 
to  the  eye. 

In  opacity  of  the  cornea,  for  example,  a  metal 
electrode  (negative)  with  a  current  of  one  milli- 
ampere  may  be  applied  for  one  minute  to  a  quiet  eye 
without  any  reaction-  By  means  of  a  cup,  an  irrit- 
able cornea  may  be  treated  with  one  milliampere  of 
current  with  much  less  irritation,  if  any,  than  by  the 
application  of  a  metal  electrode. 

When  the  direct  current  is  applied,  in  treating 
opacity  of  the  vitreous,  etc.,  I  have  abandoned  the 
use  of  the  cups,  though  they  are  excellent  electrodes, 
because  the  contour  of  many  orbits  allows  the  water 
to  escape.  In  treating  the  eye,  I  prefer  to  have  the 
indifferent  electrode  oval  and  two  and  a  half  by  three 
and  a  half  inches  in  size, — and  to  apply  it  over  the 
nucha.  I  hold  the  eye  and  neck  electrodes  in  posi- 
tion by  attaching  to  them  elastic  bands  with  tongue- 
less  buckles  and  buckling  each  firmly. 

In  optic  atrophy,  it  may  be  better  to  apply  the 
direct  current  in  the  manner  Erb  does ;  but,  of  late, 
I  have  used  only  the  alternating  or  sinusoidal  cur- 
rent in  the  disease.  Erb  first  applies  electrodes  to 
the  temples  for  a  time,  then  reverses  the  polarity  of 


THE  DIRECT  CURRENT.  89 

the  current  and  continues  by  applying  the  negative 
to  the  lids  and  the  positive  to  the  nucha ;  and,  finally, 
the  negative  over  the  superior  cervical  ganglion  and 
the  positive  on  the  nucha.  Of  these  three,  I  think 
the  first  is  the  most  important,  still,  the  galvaniza- 
tion of  the  sympathetic  nerve  has  so  marked  an  in- 
fluence on  the  eye,  it  deserves  also  a  trial.  More- 
over, a  variety  of  methods  may  secure  a  more  faith- 
ful attendance  of  the  patient, — an  important  factor 
in  his  relief.  While  it  is  usual  for  a  daily  treatment, 
given  for  a  month,  to  decide  whether  a  patient  can 
be  benefited,  it  does  not  follow  that  a  patient,  un- 
relieved by  a  month's  treatment,  may  not  improve 
in  two  or  three  months. 

POLARITY   OF   THE   CURRENT. 

In  treating  the  eye,  the  cathode  should,  usually^ 
be  made  the  active  pole,  on  account  of  its  stimulat- 
ing, liquefying  and  other  polar  effects ;  while,  the 
anode  is  made  use  of  when  its  sedative,  coagulative 
and  other  polar  effects  are  required  in  headache^ 
neuralgia,  and  in  super-vascular  conditions. 

STRENGTH  OF  CURRENT. 

When  patients  are  very  susceptible,  and,  in 
cases  which  require  the  sedative  etfect  of  the  cur- 
rent, the  dosage  should  be  small, — as  two  to  three 
m.  a.  to  the  eye  for  five  to  seven  minutes.  Most  fre- 
quently, I  administer  five  to  seven  m.  a.  to  the  eye. 

DURATION    OF    CURRENT   AND   FREQUENCY    OF    THE    TREAT- 
MENT. 

It  is  customary  to  recommend  very  short  treat- 
ments, to  be  given  seldom, — twice  to  thrice  weekly^ 
at  first, — then  at  longer  and  longer  intervals. 

Unless  the  convenience  of  the  patients  demands 
this,  I  consider  it  a  waste  of  time  and  treat  them 
daily,  and,  as  a  rule,    for   twenty   minutes,    for    a 
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month ;  and,  then,  perhaps,  give  them  a  short  rest  at 
monthly  intervals.  Possibly  longer  seances  might 
be  still  better,  but,  judging  from  the  nervous  symp- 
toms produced  in  some  of  my  patients  by  the  trial 
of  it,  I  have  concluded  that  the  above  time  is  wisest. 
When  the  case  covers  a  long  period  of  time,  it  is 
wise  to  completely  intermit  treatment  occasionally. 

After  testing  the  tolerance  of  the  patient,  I  see 
no  more  reason,  in  most  cases,  for  the  common  prac- 
tice of  lessening  the  frequency  of  electrical  treat- 
ment,— except  with  the  ic-ray, — than  there  would  be 
in  prescribing  an  alterative  or  tonic  drug  once  or 
twice  a  week  instead  of  three  times  a  day.  In 
chronic  cases,  my  practice  is  to  give  treatments, 
with  any  form  of  electricity,  daily. 

The  following  report  of  the  prolonged  use  of 
the  current,  by  Dr.  J.  H.  Kellogg,  is  valuable  and 
unusual, — 

''About  twenty  years  ago,  I  conceived  the  idea 
of  applying  electrical  currents  of  smaller  quantity 
during  a  period  of  one  to  ten  hours.  It  is  conven- 
ient to  bind  the  electrode  to  the  affected  part,  and  to 
allow  the  current  to  pass  while  the  patient  is  asleep. ' ' 

THE  EFFECT   OP   THE   CUEEENT  UPON  THE  EYE. 

Holmgren  discovered,  in  1881,  that  light,  falling 
upon  the  eye,  is  transformed,  in  the  retina,  into  an 
electric  current.  This  demonstrates  that  a  percep- 
tion of  light,  light  flashes  or  phosphenes  may  be  pro- 
duced by  stimulating  the  retina  with  an  electric  cur- 
rent. 

Roosa,  Loring,  Hackley  and  others  have  observ- 
ed that  both  the  retinal  veins  and  arteries  are  en- 
larged by  galvanic  stimulation;  and,  Wiirdemann 
observes  that  this  increase  in  size  is  still  more  mark- 
ed after  vibratory  massage  than  it  is  after  electrical 
stimulation  and  asserts  that  the  latter  does  not 
reach  further  than  the  papilla. 
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The  dizziness,  cerebral  hemorrhage  and  therapeutic 
effects  on  the  brain,  produced  by  a  current,  suffi- 
ciently demonstrate  that  the  current  does  reach  the 
brain. 

If  it  were  not  so,  optic  atrophy,  which,  most  fre- 
quently, originates  extraocularly  and  is  a  descend- 
ing process,  would  very  rarely  be  relieved.  My  ex- 
perience has,  fortunately,  shown  that  sixty-six  per 
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cent  of  these  cases  have  been  improved ;  and,  others 
have  demonstrated  it  in  fifty  per  cent  of  cases. 

A  few  neurologists  deny  that  these  cases  are 
benefited  and  say  that,  at  any  rate,  the  benefit  is 
only  temporary.     It  is  true  that,  in  certain  cases. 
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there  is  a  tendency  to  deterioration,  but  any  initial 
improvement  argnes  favorably  for  still  greater  pos- 
sibilities by  a  repetition  of  the  treatment.  What 
would  the  objector  say  to  the  statement  that  it  is 
futile  to  treat  chronic  gastritis  or  a  stricture,  be- 
cause it  might  relapse. 

THE     APPLICATION     AND     THERAPEUTIC     EFFECT     OF     THE 
GALVANIC  CURRENT. 

When  it  is  desired  to  administer  to  the  patient 
the  effect  of  the  anode  or  cathode,  the  respective 
electrode  is  placed  as  nearly  as  practicable  to  the  af- 
fected part  and  this  is  called  the  active  electrode; 
while  the  other  is  the  indifferent  or  dispersing  elec- 
trode and  is  usually  much  the  larger  one.  The  direc- 
tion of  the  current,  through  the  patient  connected 
in  the  circuit,  is  always  from  A.  the  anode  to  B.  the 
cathode.  With  moderate  dosage,  it  is  immaterial 
on  what  part  of  the  body  this  latter  electrode  is 
placed.  If  a  definite  milliamperage  is  desired,  say 
5,  and  the  electrodes  are  placed  far  from  each  other, 
it  will  be  necessary  to  use  a  much  higher  voltage  in 
order  to  overcome  the  resistance  than  if  the  elec- 
trodes are  placed  near  each  other.  The  therapeutic 
result  will  be  the  same  in  either  case  and  the  degree 
of  sensation  of  the  patient  is  usually  the  same, 
though  there  are  a  few  exceptions. 

For  instance,  in  the  application  of  electrolysis 
with  a  single  needle,  with  the  indifferent  electrode 
necessarily  at  a  distance,  the  course  of  the  current 
includes  so  large  a  distribution  of  the  nervous  sys- 
tem that  it  gives  rise  to  uncomfortable  sensations, 
such  as  dizziness  or  even  syncope  and  pain;  while, 
in  the  use  of  a  bipolar  needle,  the  current  is  limited 
almost  to  the  region  between  the  needles. 

Formerly  I  stated,  and  I  have  seen  excellent  au- 
thority for  the  same  statement,  that  a  given  current, 
say  5  m.  a.,  produced  by  high  voltage  against  a  high 
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resistance,  would  be  more  painful  than  the  same 
current  produced  by  a  low  voltage  with  a  low  re- 
sistance. 

A  medical  electrician  stated  that  he  had  proven, 
at  least  two  hundred  times,  that  a  high  voltage  with 
a  given  current  causes  more  pain  than  the  same  in- 
tensity of  current  produced  by  a  low  voltage.  He 
admitted  that,  in  each  instance,  he  had  suggested  to 
the  person  that  the  above  would  be  the  case;  which 
probably  accounts  for  the  supposed  result. 

In  teaching,  I  demonstrated  that  when  100  volts 
were  applied  to  five  students,  of  5000  ohms  resistance 
each,  joined  in  the  circuit  and  subjected  thus  to  a 
current  of  4  m.  a.,  each  felt  the  same  sensation  as 
when  one  alone  had  applied  to  him  20  volts,  with  his 
resistance  of  5000  ohms,  giving  the  same  current  of 
/  m.  a. 

With  an  initial  supply  voltage  of  100,  each  indi- 
vidual in  the  group  uses  up  20  volts;  the  same 
amount  as  each  individual  singly — and,  consequent- 
ly, receives  the  same  milliamperage. 

The  fallacy  of  supposing  that  a  high  voltage, 
per  se,  produces  more  pain  than  a  low  voltage  is  due 
to  the  supposition  that  the  voltage  is  the  same 
throughout  the  circuit — which  is  incorrect,  for  no 
account  is  taken  of  the  drop  in  voltage.  That  is, — 
the  voltage  is  used  up  by  every  resistance  it  meets 
with  and  in  direct  proportion  to  the  amount  of  re- 
sistance. 

To  illustrate  this : — Let  the  dynamo  furnish  100 
volts  and  each  resistance,  1,  2,  3,  4,  5,  persons  or 
otherwise,  be  5000  ohms  each,  the  current  will  be 

y£^  =  ^A.  =  ^  =  4  m.  a.  in  any  part  of  the 
circuit. 

Each,  of  the  equal  five  resistances  of  5000  ohms 
will  consume  1/5  of  the  total  voltage  or  20  volts  :  that 
is  No.  1  will  use  up  20  volts,  leaving  80 ;  No.  2  uses 
20   volts,   leaving   60;   No.   3   uses   20,   leaving   40; 
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No.  4  uses  20,  leaving  20 ;  and  No.  5  using  20  leaves 
zero  at  the  negative  terminal  of  the  dynamo. 

The  connecting  wires  have  so  little  resistance  as 
to  be  neglible  in  the  calculation. 

If  the  initial  voltage  were  the  same  in  all  parts 
of  the  circuit,  each  individual  would  have  100  volts 
and  a  resistance  of  5000  ohms,  consequently  20  m.  a. 
of  current,  instead  of  4.  Further,  it  is  urged  that  at 
least  the  individual  nearest  the  source  of  supply 


Fig.   71. — Portable   Galvanic   Battery,    of   Twenty-one   Cells, 
With  Rheostat  and  Millampere  Meter. 


receives  100  volts.  True,  a  hundred  volts  are  sup- 
plied to  him,  but  his  sensation  depends  upon  the 
current  he  receives,  which  depends  upon  the  amount 
of  voltage  he  uses  up,  which  is  20. 
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ELECTKOLYSIS. 

While,  in  the  past,  it  was  considered  that  the  na- 
ture of  the  attraction  between  the  atoms  forming  a 
compound  is  chemical,  Becquerel  demonstrated  it  to 
be  electric  affinity, — in  which  conclusion,  scientists 
now  concur. 

When  an  electric  current  passes  through  a  solid 
metallic  conductor,  it  does  not  produce  any  decom- 
position and  it  is  not  known  that  it  produces  any 
movement  of  the  particles.  On  the  other  hand,  in 
fluid  conductors,  the  current  produces  decomposition 
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Fig.  72. — Figure  72  Illustrates  the  Electrolytic  Decomposition 
of  Acidulated  Water. 


and  the  particles  by  their  motion,  conduct  the  cur- 
rent. Electrolysis  takes  place  only  in  fluids  which 
contain  acids,  bases  or  salts.  This  solution  is  called 
an  electrolyte. 
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Two  non-oxidizable  platinum  electrodes,  +  and 
—  ,  introduced  into  slightly  acidulated  water,  in  two 
inverted  test  tubes,  will,  when  the  current  is  turned 
on,  decompose  the  water  into  two  volumes  of  hydro- 
gen, which  will  appear  at  the  negative  pole ;  and  one 
volume  of  oxygen,  which  will  appear  at  the  positive 
pole. 

Take,  for  instance,  a  solution  of  chloride  of 
sodium.  The  current  separates  the  chloride  of 
sodium,  by  giving  the  sodium  a  positive  charge, 
which  makes  it  electro-positive, — and  giving  to  the 
chlorine  a  negative  charge,  which  makes  it  electro- 
negative. Hence,  the  particles  of  sodium  are  electro- 
positive or  cations,  since  they  move  towards  the 
negative  or  cathode  pole;  while,  the  particles  of 
chlorine  are  electro-negative  or  anions,  since  they 
move  towards  the  anodal  electrode.  Each  of  these 
charged  particles  is  called  an  ^'atom  of  electricity." 
When  these  little  travelers,  ions,  arrive  at  the  elec- 
trodes, they  give  up  their  charges,  and  are  free  to 
form  new  combinations.  Further,  in  electrolytic  de- 
composition, oxygen,  acids,  chlorine,  iodine,  and  bro- 
mine appear  at  the  anode,  and  the  metallic,  the 
organic  and  the  alkaline  bases  and  hydrogen,  at  the 
cathode.  These  results  are  known  as  the  polar 
effects  of  the  direct  current. 

Althaus  states  that  no  animal  tissue, — even 
bone, — can  withstand  the  disintegrating  effect  of  the 
direct  current  at  the  negative  pole;  and,  that  the 
amount  and  rapidity  of  the  disintegration  are  pro- 
portional to  the  vascularity  of  the  tissues  acted  up- 
on, the  strength  of  the  current  and  the  time  emplov- 
ed. 

As  generally  applied,  it  is  not  the  purpose  of 
electrolysis  to  produce  suddenly,  or  even  slowly,  the 
death  of  the  tissue  in  mass  {necrosis) ;  but,  rather, 
to  produce  necrobiosis —  or  the  death  of  individual 
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cells  which  are  surrounded  by  living  tissue.  There 
is,  for  example,  so  much  misapprehension  about  the 
effect  of  electrolysis,  that  it  is  often  said  that  the 
electrolyzing  of  a  stricture  produces  such  tissue  de- 
struction as  to  leave  a  still  greater  cicatrix  than  pre- 
viously existed.  I  would  like  to  designate,  by  some 
such  name  as  medical  electrolysis,  a  degree  of  cur- 
rent which  does  not  produce  necrosis  as  above  de- 
fined,— and,  by  surgical  electrolysis,  a  degree  of 
current  which  does  produce  rapid  death  of  tissue  en 
masse. 

The  polar  effects  of  the  direct  current  upon  the 
organism  and  the  electrodes  depend  chiefly  upon  the 
nature  of  the  chemical  substances  liberated  at  the 
poles.  The  most  important  compounds  in  the  tis- 
sues acted  upon  by  electrolysis  are  water  and  chlor- 
ide of  sodium,  in  solution.  The  oxygen  and  hydro- 
chloric acid  at  the  positive  tend  to  produce  a  hard, 
dry  eschar  and  to  attack  an  oxidizable  metallic 
needle  or  electrode.  Also,  they  act,  by  their  coagu- 
lating effect,  as  a  hemostatic.  On  the  other  hand,  the 
alkali  base,  at  the  negative  pole,  produces  a  soft  and 
resilient  eschar.  The  positive  pole  has  a  sedative 
effect  upon  the  nervous  system,  while,  the  negative 
acts  as  a  stimulant. 

The  electrolytic  effect  of  a  current  is  in  propor- 
tion to  its  amperage;  hence,  it  is  very  great  in  the 
direct  current  and  almost  negligible  in  the  static, 
high  frequency  and  faradic.  In  the  mono-polar 
method  of  electrolysis,  the  needle  or  needles  to  be 
used  with  the  negative  pole,  may  be  made  either  of 
steel  or  platinum.  To  avoid  corrosion,  the  needle  or 
needles  used  with  the  positive  pole,  or  the  needles 
used  in  the  bipolar  method,  should  be  of  platinum, 
or,  preferably,  of  platinum  irridium.  The  street 
current  (direct)  is  the  most  convenient  source  of 
energy,  i3ut  a  chemical  battery  of  thirty  or  more 
volts  will  suffice.     . 
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'^  Fibroids  and  other  more  compact  tissues  are 
acted  upon  less  rapidly,  while,  adenoid  tissue  is 
readily  electrolyzed.  Enchondromata  are  but  slowly 
affected  by  electrolysis,  and  its  influence  on  osteo- 
mata  and  bony  tissue  is  so  slow  that  the  electrolytic 
effect  is  disputed  by  many  writers."  (Schep- 
pegrell.) 

Apostoli  and  others  found  that  staphylococcus 
aureus  was  destroyed  by  sixty  milliamperes  of  cur- 
rent in  fifteen  minutes ;  staphylococcus  pyogenes  by 
sixty  to  eighty  milliamperes ;  anthrax  bacillus  by 
two  hundred  and  thirty  milliamperes  in  thirty  to 
sixty  minutes. 

ELECTROLYSIS  AND  ITS  THERAPEUTICAL  APPLICATION. 

Dr.  Eobert  Newman  writes : — 

Electrolysis  is  the  decomposition  of  a  compound 
body  by  electricity — a  chemical  decomposition — or 
the  separation  of  a  chemical  compound  into  its  con- 
stituent parts  or  elements  by  the  galvanic  current. 
The  bod)^  to  be  decomposed  must  possess  certain  ele- 
ments to  be  an  electrolyte,  and  as  a  compound  body 
must  contain  water  and  a  salt. 

Laivs  of  Electrolysis.— {!)  Electrolj^sis  cannot 
take  place  unless  the  electrolyte  is  a  conductor 
(electric).  {2)  The  energy  of  the  electolytic  action 
of  the  current  is  the  same,  whenever  exercised,  in 
different  parts  of  the  circuit.  [3)  The  same  quan- 
tity of  electricity — that  is,  the  same  current  for  the 
same  period — decomposes  chemically  equivalent 
quantities  of  the  bodies  it  decomposes.  (4)  The 
quantity  of  a  body  decomposed  in  a  given  time  is 
proportional  to  the  strength  of  the  current.  {5)  A 
definite  and  fixed  electro-motive  force  is  required  for 
the  decomposition  of  each  compound. 

Nicholson  and  Carlisle  discovered  this  process 
of  electrical  decomposition  in  the  year  1800,  and 
electrolyzed  water  into  oxygen  and  hydrogen. 

The  action  of  the  poles  being  very  different  in 
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electrolysis,  each  has  its  own  function.  The  nega- 
tive pole  acts  like  a  caustic  alkali,  which  does  not 
hurt  during  the  application,  and  leaves,  if  carried  to 
excess,  a  cicatrix  that  is  soft  and  retractile.  From 
this,  it  is  evident  that  for  the  immediate  destruction 
of  tumors  and  for  strictures  the  negative  pole  should 
be  selected.  Electrolysis  requires  the  presence  of 
water,  and  that  you  will  find  in  every  tissue  of  the 
human  system. 

As  it  is  most  important  to  distinguish- the  poles, 
and  as  we  cannot  trust  to  the  marks  of  the  instru- 
ment-maker we  must  always  ascertain  which  is  the 
positive,  and  which  the  negative  pole. 

The  specific  action  produced  by  electrolysis  in 
the  treatment  of  stricture  has  received  different 
names.  This  diversified  nomenclature  has  produc- 
ed considerable  misunderstanding,  and  time  has 
done  little  to  remove  the  confusion  and  obscurity  in 
which  the  action  of  electrolysis  is  still  involved. 
Dutrieux  calls  it  electrochemical  cauterization.  Dit- 
tel  names  it  a  chemical  galvanocaustic.  It  seems 
that  all  who  have  written  and  experimented  on  the 
subject  mean  the  same  thing,  but  express  it  differ- 
ently. This  diversity  in  the  nomenclature  has  pro- 
voked the  criticism  of  the  editor  of  that  special  de- 
partment in  Virchow's  "Yahresbericht. "  Dutrieux, 
he  says,  depends  for  the  action  of  the  electrolysis 
on  the  caustic  effects  of  the  negative  pole,  which 
leaves  a  soft  and  retractile  cicatrix,  and  wonders 
that  Newman  relies  on  chemical  absorption  as  an  ef- 
fect of  the  electrolytic  action. 

That  the  same  thing  is  meant  is  evident  from 
the  previous  statement,  as  well  as  from  the  descrip- 
tion of  the  modus  operandi  by  Mallez  and  Tripier, 
who  lay  great  stress,  and  rely  on  the  chemical  and 
not  on  the  caustic  eifect  that  would  result  from  the 
application  of  the  positive  pole  or  the  approxima- 
tion of  the  two  poles.  "With  such  a  definition,  whicli 
is  taken  from  Mallez  and  Tripier,  why  the   French 
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surgeons  call  the  action  ' '  par  la  galvano-caustique ' '' 
cannot  be  understood. 

The  uses  of  electrolysis  are  manifold  and  many 
have  been  described  by  my  late  friend  W.  E.  Steav- 
enson,  M.  D-  (Cantab)  )in  his  book  published  by 
Churchill  in  Lindon  in  1890.— 

The  list  comprises:  Naevi,  carcinoma,  exoph- 
thalmic goitre,  goitre,  granular  lids,  wounds  and 
ulcers,  port-wine  marks,  angioma,  naso-pharyngeal 
disorders,  fistulae,  fungoid  growth,  ingrown  eye- 
lashes, keloid  scars,  moles,  strictures  of  the  eus- 
tachian tubes,  lachrymal  canal,  tumors,  ranula, 
blemishes  of  the  face. 

The  electrolysis  should  be  applied  with  weak 
currents  in  order  to  absorb,  and  never  to  hurt,  burn 
or  cauterize  or  destroy  tissues.  If  indicated,  an  ex- 
ception to  this  rule  may  be  made  for  good  reasons. 
Seances  must  be  made  at  intervals. 

Newman  says : — ' '  My  method  not  to  hurt,  burn, 
etc.,  has  not  been  comprehended  by  some  members  of 
the  medical  profession.  I  have  practised  elctrolysis 
now  for  thirty-five  years,  with  success,  in  many 
thousand  cases  —  have  published  many  papers, 
have  for  most  cases  documentary  evidence,  and  the 
statistics  have  been  investigated  and  found  correct 
by  a  committee  of  eminent  surgeons.  One  of  these 
papers  has  been  published  on  page  40  of  the  Trans, 
of  the  Am.  Electro-Therapeutics  Ass.  of  1893.''^ 

CATAPHOEESIS. 

Cataphoresis  is  derived  from  ' '  katapherein, " 
to  bring  toward,  so  called  because  the  drugs  intro- 
duced into  the  system  through  the  skin  or  mucous 
surface,  by  means  of  ointments  or  solutions  applied 
to  the  positive  electrode,  generally  are  electro- 
positive or  cations  and  move  toward  the  negative 
pole. 

Anaphoresis,  on  the  other  hand,  refers  to  those 


CATAPHOEESIS. 


101 


substances  which,  applied  to  the  negative,  move 
from  the  negative  toward  the  positive  pole. 

Scheppegrell  defines  cataphoresis  as  "the  pro- 
perty of  electricity  of  diffusing  fluids  and  sub- 
stances through  other  fluids  and  substances-"  The 
process  is  also  known  as  "electric  transportation" 
and  "electric  medicamental  diffusion" — a  most 
graphic  definition.  The  process  is  not  only  analo- 
gous to  electrolysis,  but  is  the  same  in  kind.  Its  ap- 
plication differs,  inasmuch  as  in  cataphoresis  the 
electrical  decomposition  occurs  in  the  medicament 
applied  to  the  electrodes;  while,  in  electrolysis,  the 
action  is  in  the  tissues. 

Leduc  settled,  dramatically,  any  doubts  as  to 
the  fact  and  nature  of  polar  effects  upon  the  body, 
in  introducing  drugs  into  the  body,  by  applying  a 
solution  of  strychnia  sulphate  and  a  solution  of  pot- 
assium cyanide,  on  an  electrode,  to  the  bodies  of 
dogs.  When  strychnia  was  applied  on  the  positive 
electrode,  with  the  indifferent  electrode  on  another 
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part  of  the  body,  the  dog  died  in  convulsions.  The 
strychnia  applied  on  the  negative  electrode  produc- 
ed no  symptoms.  The  cyanide,  applied  by  means  of 
the  negative  electrode,  caused  the  toxic  symptoms  of 
hydrocyanic  acid  and  death :  applied  by  the  positive 
pole,  no  symptoms  developed. 
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The  above  strikingly  illustrates  the  law  of  ioni- 
zation. A  salt,  used  for  treatment,  would  be  decom- 
posed, if  applied  by  either  pole ;  but,  if  the  effect  of 
a  base,  such  as  strychnia,  cocaine,  morphia,  zinc, 
iron,  etc.,  should  be  desired  it  should  be  applied  by 
means  of  the  anode,  as  it  would  penetrate  the  tissues 
seeking  the  cathode,  for  which  it  has  an  affinity  and 
leave  the  repulsive  anode.  If  it  is  desired  to  admin- 
ister an  acid,  as  hydrocyanic  or  hydrochloric  or 
iodine,  it  must  proceed  from  the  cathode  application 
to  the  anode. 

THE    DIFFUSIOISr    OF    IODINE    BY    THE    ELECTRIC    CURRENT. 

Dr.  M.  F.  Wheatland  of  Newport,  R.  I.,  says: 
— That  there  is  a  divided  opinion  in  the  profession 
as  to  the  pole  to  be  used  in  the  diffusion  of  iodine  by 
the  electric  current  is  evidenced  by  the  following 
expressions  quoted  from  various  sources.  In  the 
Transactions  of  the  American  Electro-Therapeutic 
Association  for  1896,  Dr.  Masse}^  said  an  excellent 
way  of  employing  iodine  was  by  the  application  of 
iodide  of  potash  to  the  negative  pole. 

Dr.  Stephen  H.  Weeks  said  that  he  had  been  in 
the  habit  of  using  the  iodide  of  potash  solution  on 
the  positive  pole  for  cataphoresis. 

On  page  365  of  the  ''Treatment  of  Diseases  by 
Electric  Currents, "  by  S.  H.  Monell,  we  find  the  fol- 
lowing method  for  the  use  of  iodine:  "Moisten  a 
felt-covered,  fiat  electrode,  and  connect  it  with  the 
negative  galvanic  pole.  Wrap  a  light  layer  of  ab- 
sorbent cotton  around  the  spiral  electrode,  connect 
it  with  the  positive  pole,  dip  the  cotton  in  the  iodide 
solution  and  insert  it  as  desired." 

Dr.  Peterson  in  "International  System  of  Elec- 
tro-Therapeutics," (Page  345),  thus  expresses  him- 
self: "For  such  cutaneous  disorders  as  are  com- 
monly treated  by  painting  with  iodine,  the  use  of 
some  of  the  iodide  preparations  such  as  potassium. 
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sodium,  or  litlmm  iodide,  iodol  or  dilute  tincture  of 
iodine  upon  the  anode  is  indicated." 

Such  is  our  state  of  mind  as  to  the  use  of  one  of 
the  most  important  remedies  in  the  pharmacopeia. 

After  doing  much  experimental  work,  I  have 
been  fortunate  in  securing  the  "Outlines  of  Electro- 
chemistry," by  H.  C.  Jones  of  John  Hopkins,  and 
after  a  careful  perusal  of  the  same,  it  is  safe  to  say 
that  there  is  no  reason  for  the  belief  that  iodine  can 
be  projected  into  the  tissues  by  the  positive  pole. 

If  the  conclusion  that  elements  move  from  pole 
to  pole  according  to  their  electrical  quality  be  correct, 
then  the  assumption  that  one  pole  is  a  diffusible 
pole,  regardless  of  the  element  to  be  diffused,  is  a 
fallacj^  I  say  this  because  there  seems  to  be  a  gen- 
eral impression  that  the  positive  pole  is  the  diffusi- 
ble pole  under  all  circumstances.  I  presume  this 
impression  gained  ground  because  of  the  common 
use  of  the  metals,  silver,  gold,  mercury,  zinc,  and 
copper,  which  are  positive  elements  (cations)  and 
necessarily  move  to  the  negative  pole  when  connect- 
ed and  subjected  to  the  action  of  the  continuous 
current. 

Owing  to  the  slowness  with  which  iodine  is  dif- 
fused from  an  iodide,  when  it  is  desired  to  obtain  the 
action  of  this  element  on  the  tissues,  it  seems  more 
expedient  to  use  a  solution  containing  free  iodine — 
such  as  Lugol's — one  in  which  there  will  be  a  large 
quantity  of  the  element  to  be  acted  upon  by  the  cur- 
rent: a  fifty  per  cent.  Lugol's  soL  answers  well. 
When  we  consider  that  iodine  is  indicated  in  the 
conditions  which  suggest  the  use  of  the  negative 
pole,  a  great  advantage  must  come  to  those  who  in 
such  cases  properly  combine  the  two  remedies  elec- 
tricity and  iodine." 

A  very  simple  experiment  may  be  made  to  de- 
termine upon  which  pole  iodine  should  be  placed,  in 
order  to  introduce  it  into  the  body.  If  a  solution  of 
iodide  of  potassium  be  poured  upon    a    piece    of 
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starched  paper,  and  the  two  electrodes  of  the  direct 
current  be  applied  to  the  paper,  the  salt  will  be  de- 
composed and  a  blue  iodide  of  starch  will  appear  at 
the  positive  pole,  while,  at  the  negative  pole,  litmus 
paper  will  show  an  alkaline  reaction,  due  to  the 
potash. 

This  demonstrates  that  in  the  electrical  appli- 
cation of  iodine  to  the  body,  the  iodine  will  move 
from  the  negative  pole  into  the  tissues  toward  the 
positive  pole. 

Burci  and  Fraseani  found  that  iodine,  applied 
to  the  negative  electrode,  with  five  to  ten  m.  a.  for 
fifteen  to  thirty  minutes,  killed  both  streptococci 
and  staphylococci  by  the  nascent  iodine  liberated  at 
the  positive  pole. 

METALLIC  ELECTROLYSIS. 

By  this  is  meant  the  electrolytic  effect  upon  the 
electrodes  themselves,  such  as  steel,  zinc  or  copper 
needles.  If  a  zinc  needle,  for  example,  which  is 
much  used  in  the  treatment  of  tumors,  be  made  the 
positive  electrode,  the  oxygen  and  hydrochloric  acid, 
furnished  by  the  electrolization  of  the  solution  of 
chloride  of  sodium  in  the  tissues,  attack  the  zinc  and 
form  an  oxychloride  of  zinc.  This,  we  can  conceive 
as  being  again  decomposed,  and  the  zinc  liberated  to 
seek  the  negative  pole,  and  thus  act  upon  the  tissues 
at  some  distance  from  the  needle.  The  usual  ex- 
planation is  that  the  oxychloride  of  zinc,  in  its  nas- 
cent state,  flows  toward  the  negative  pole. 

W.  J.  Morton,  of  New  York,  as  a  result  of  his 
study  of  metallic  electrolysis,  offers  four  conclus- 
ions: 

1.     The  salts  of  many  metals,  such  as  zinc,  cop 
per,  mercury,  etc.,  may  be  electrically  dissolved  from 
metallic  electrodes  and  made  to  permeate  huma?? 
tissue.    In  applying  the  same  current  to  dead  tissii-C 
that  he  did  to  living  tissue,  he  noticed  an  apple  green 
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color  half  an  inch  or  more  from  the  copper  elec- 
trode. 

2.  The  electrically  formed  and  the  electrically- 
diffused  metallic  salts  are  not  destructive  to  tissue, 
in  the  sense  that  ordinary  electrolysis  is.  These 
salts  produce  nutrition  of  the  diseased  tissues  and 
promote  their  absorption. 

3.  These  electrically  formed  salts  possess  an 
elective  affinity  for  diseased  in  preference  to  healthy 
tissue. 

4.  Electrical  diffusion  is  greatly  superior  to 
topical  applications,  for  the  medicament  is  caused 
to  penetrate  the  tissue  acted  upon. 

THE  THEEAPEUTICS  OP  STATIC  ELECTRICITY. 

In  a  personal  communication  on  therapeutic  in- 
fluence of  the  static  current  Dr.  C.  H.  Treadwell, 
of  Chicago,  writes : — ' '  I  regard  the  static  machine  as 
offering  two  general  and  distinct  effects  on  the 
nervous  system;  a,  sedation,  h,  stimulation.  These 
effects  are  directed  primarily  upon  the  peripheral 
nerves;  but,  these,  in  turn,  act  upon  the  central 
nervous  system.  Both  sympathetic  and  cerebro- 
spinal nerves  can  be  affected  by  static  treatments. 

Sedative  Treatments. — 1. — Positive  head  breeze. 
Let  any  one  take  such  a  treatment,  properly  applied, 
and  he  will  agree  as  to  its  efficacy.  The  crown  or 
other  pointed  electrode  should  be  at  such  a  distance, 
that  the  patient  will  feel  only  the  slightest  electrical 
breeze.  Every  practitioner  should  determine  the 
distance  by  turning  it  on  himself,  having  some  assist- 
ant adjust  the  electrode. 

2.  Dr.  Neiswanger's  Modification  of  the  Mor- 
ton Wave.  Apply  a  large  pad  electrode  or  a  long 
block  tin  electrode,  from  the  +  prime  conductor, 
directly  upon  the  spine,  separating  the  balls  on  the 
prime  electrode  from  2  to  5.5  inches.  Dr.  N.  uses 
the  jars,  and  I  believe  it  very  necessary  to  use  a 
spark  muffler  to  deaden  the  noise. 
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Stimulating  Treatments.  —  1.  The  negative 
head  breeze.  Double  two  or  three  layers  of  flannel 
upon  the  patient's  head  and  adjust  the  crown  at  a 
height  of  from  6  inches  to  2  feet,  depending  on 
the  output  of  the  machine.  Any  one  can  tell  at  oncG 
that  this  is  a  stimulative  treatment. 


Fig.  74. — Static  Machine. 


2.     The  Static  Spark.  This  is  too  painful,  gener- 
ally, when  given  on  the  thinner  parts  of  the  body. 
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The  spark  often  does  much  harm  because  it  is  given 
when  sedation  should  be  administered. 

3.  The  Morton  Wave,  when  given  from  the 
negative  prime  conductor,  applied  as  stated  before, 
only  using  a  smaller  electrode.  The  negative  charge 
insures  stimulation. 

I  believe,  Doctor,  that  your  method  of  using 
Leyden  jars,  connected  to  a  large  coil  machine,  af- 
fords the  same  opportunity  of  treating  cases  for 
positive  or  sedative  and  negative  or  stimulative 
treatment,  but  I  have  never  had  the  opportunity  of 
trying  it  out  on  clinical  cases." 


1^ 


Fig.  75.— An  Oudin  Tesla  Resonator  for  Obtaining  High-Fre- 
quency  Currents  From  a  Static  Machine. 


THE    TESLA   APPAKATUS. 


The  Tesla  coil  is  now  in  such  general  use  that 

the  principle  of  its  action  merits  a  brief  description. 

The  apparatus  devised  by  Tesla  for  the  pro- 
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duction  of  currents  of  extremely  high  tension  con-^ 
sists  essentially  of  an  inilial  source  of  supply  cap- 
able of  giving  a  current  of  ten  to  thirty  thousand 
volts ;  a  mechanical  interrupter  of  very  rapid  action ; 
a  condenser  and  a  transformer  of  special  design  to 
still  further  raise  the  potential  of  the  current.  It  is 
to  this  transformer  to  which  the  special  name  of 
"Tesla  Coil"  is  usually  applied. 

The  particular  features  of  the  Tesla  coil  are 
two  concentric  solenoids,  the  relative  windings  of 
which  are  proportioned  to  the  initial  current  volt- 
age and  the  voltage  desired. 

On  account  of  the  residual  magnetism  prevent- 
ing a  rapid  change  in  the  lines  of  force,  an  iron  core 
is  not  used;  but,  instead,  the  diameters  of  the  coils 
are  such  as  to  oppose  the  least  resistance  to  an 
aerial  path  for  these  lines. 

For  moderate  voltages  of  medical  coils,  air  is 
used  as  the  dielectric;  and  oil,  when  operating  at 
high  voltage-  The  reason  a  liquid  is  used  in  place  of 
a  solid  dialetric  is  in  order  to  prevent  a  spark  pass- 
ing from  one  coil  to  the  other. 

For  medical  purposes,  small  coils  of  the  Tesla 
type  are  in  use  in  connection  with  the  static  machine 
or  x-vaj  coil  to  increase  the  frequencies  of  these  ma- 
chines and  they  are  often  supplied  as  complete 
equipments  when  high-frequency  currents  alone  are 
required. 

Most,  if  not  all,  of  the  portable  high-frequency 
machines  are  of  the  Tesla  type  and  consist  of  an  in- 
terrupter, a  step-up  transformer,  a  Tesla  high-fre- 
quency transformer  and  the  necessary  condensers. 

PHYSIOLOGICAL  EFFECTS  OF  FAEADISM. 

The  action  of  the  faradic  current  upon  the  cen- 
tral nervous  system  and  distant  organs  is  slight  com- 
pared with  that  of  the  direct  current,  and  the  mus- 
cular contractions  it  produces  are  painful,  as  com- 
pared with  those  caused  by  the    sinusoidal.      The 
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negative   pole   stimulates   the   sensory  and    motor 
nerves  much  more  strongly  than  does  the  positive. 

Debitat  attributes  the  results  to  the  local  gym- 
nastic action  on  the  muscles,  which  increases  muscle 
growth ;  and  cites  twenty  treatments,  of  four  minutes 
each,  as  increasing  the  weight  of  the  femoral  muscle 
of  an  animal  fifty  per  cent.,  while  prolonged  applica- 
tion diminished  weight,  tetanized  the  muscles, — 
and,  when  extreme,  resulted  in  atrophy.  The  tetan- 
ized muscle,  when  fatigued,  relaxes.  When  the  in- 
terruptions of  the  current  exceed  10,000  per  minute, 
the  muscle  is  tetanized,  and  no  longer  responds  to 
the  current. 

Can  An  Electric  Current  Excite  Muscular  Con- 
traction Independently  of  Its  Nerve  Supply? 

Claude  Bernard  proved  that  it  can, — by  intro- 
ducing Woorara  into  the  leg  of  a  frog,  until  it  show- 
ed no  signs  of  life,  and  the  galvanic  current  was 
applied  to  the  lumber  nerve  without  causing  any 
muscular  contraction.  Applied  to  the  muscle,  it  at 
once  contracted. 

A  healthy  muscle  contracts  more  readily  under 
a  faradic  current  than  under  a  galvanic.  In  paraly- 
sis, contraction  of  a  muscle  is  more  readily  affected 
by  an  interrupted  galvanic  than  by  a  faradic  cur- 
rent. 

Beard  and  Rockwell  explain  this  as  follows: — 
''Muscular  fibre,  in  disease,  undergoes  degeneration 
that  makes  it  incapable  of  responding  to  the  electric 
influence  as  rapidly  as  in  health.  Now  the  inter- 
ruptions of  the  faradic  current  are  exceedingly 
rapid,  and  they  do  not  give  the  diseased  muscle  suf- 
ficient time  to  contract  under  its  influence.  The  in- 
terruptions of  galvanism  may  be  made  slowly,  and, 
therefore,  give  the  muscles  time  to  contract. 

In  healthy  muscles,  the  interruptions  of  the  gal- 
vanic current  are  not  made  as  rapidly  as  is  neces- 
sary to  bring  out  their  full  contraction ;  while,   the 
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interruptions  of  the  faradic  current  are  exceedingly 
rapid,  though,  no  more  so  than  the  healthy  muscle 
requires.  The  power  of  the  galvanic  is  probably 
also  due  to  its  greater  chemical  properties ;  and,  this, 
in  turn,  to  its  longer  continuance  of  action.    Trous- 


Pig.  76. — Combination  Portable  Englemann  High  Tension,  the 
Faradic  and  the  Galvanic — With  an  Automatic  Rheotome — To 
Operate  With  the  Direct  Current. 


seau  caused  an  elevation  of  temperature  of  4.4°  C.  by 
a  treatment  of  ten  minutes. ' ' 
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The  stimulation,  by  faradism,  of  the  vohmtary 
and  vaso-motor  muscular  fibres,  doubtless  increases 
the  circulation,  and,  thereby,  produces  metabolic 
and  tonic  effects. 

PHYSIOLOGICAL    EFFECTS    OP    THE    HIGH    FEEQUENCY 
CUEEENT. 

With  the  high  frequency  current,  the  patient  is 
unconscious  of  any  sensation  or  muscular  contrac- 
tion, the  vibrations  of  the  current  being  too  high 
(above  10,000  per  second)  to  induce  sensory  or  mo- 
tor reaction.  D'Arsonval,  by  passing  a  current 
through  a  saline  solution  in  a  cylinder  and  finding 
it  as  strong  at  the  centre  as  at  the  periphery,  dem- 
onstrated that  the  current  does  pass  through  the 
body  of  the  patient.  The  trophic  changes  produced 
by  the  coil  are  greater  than  those  produced  by  the 
static  machine.  (G-uilleminot).  This  is  probably 
due  to  the  greater  amperage  of  the  coil,  to  which 
ionization  is  proportional. 

Administered  by  means  of  the  auto-condensa- 
tion chair  or  couch,  the  patient  receives  a  current  of 
great  potency  without  the  slightest  discomfort. 
The  spark  light  kills  all  kinds  of  bacteria  on  the 
surface  in  a  few  minutes.  The  head  breeze  is  a 
current  of  electrified  air  molecules.  It  has  a  very 
sedative  action  and  relieves  pain. 

The  zinc  plate  of  the  couch  is  one  coating  of  a 
condenser,  the  cushion  is  the  insulator  or  dialectric 
(dia,  through),  and  the  patient  the  other  coating. 
Local  sparking  causes  muscular  contraction,  rise  of 
blood  pressure,  and  anaemia,  followed  by  relaxa- 
tion, fall  of  pressure  and  hyperemia.  D'Arsonval 
says  "The  carbonic  acid  of  respiration  is  increased 
one  hundred  per  cent  and  heat  doubled  by  this  cur- 
rent. ' ' 

The  coils  made  ten  years  ago  do  not  give  a 
muscular  contraction,  that  is  a  Morton  Wave  cur- 
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rent — the  make  and  break  of  the  interrupter  being 
too  rapid. 

I  obtained  a  mercury  dip  interrupter  and  a 
rheostat  to  control  the  speed  of  the  interruptions 
and  connected  them,  when  required,  with  the  coil 
circuit — the  jet  interrupter  being  switched  off.  This 
gave  ideal  contractions.  Of  late,  in  lieu  of  these,  I 
have  had  my  wall  rheotome  adapted  for  interrupt- 
ing the  high  frequency  current,  and  generally  apply 
one  to  two  hundred  interruptions  per  minute,  when 
using  it  to  contract  the  tensor  tympani  muscle  and 
to  secure  effects  in  chronic  deafness, — also,  to  get 
interrupted  a^-ray  flashes. 

I  use  the  auto-condensation  couch  in  local  and 
general  neurasthenia  and  in  cases  of  high  blood 
pressure.  The  urine  salts  increase,  metabolism 
and  absorption  are  promoted  and  nutrition  is  im- 
proved by  its  use-  Voluntary  and  involuntary  mus- 
cular fibres  contract  increasing  the  vaso-motor  and 
general  circulation  and  body  weight. 

The  weight  of  Oxygen  absorbed  in  the  respira- 
tory exchanges  is  greater  than  the  carbonic  acid 
eliminated, — hence,  there  is  an  increase  of  body 
weight.  The  ozonation  of  the  oxygen  renders  it 
the  more  absorbable  by  the  red  blood  cells.  D'Ar- 
sonval's  experiments  have  shown  that  the  amount 
of  heat  given  off  by  the  body  is  nearly  doubled  and 
that  the  current  augments  the  quantity  of  urine, 
urea,  uric  acid  and  urine  salts,  and  that  this  increase 
continues  for  several  days;  at  the  same  time,  tfiere 
is  a  decrease  of  the  non-oxidized  sulphur  com- 
pounds. 

After  testing  the  susceptibility  of  the  patient 
by  five-minute  treatments  on  the  couch,  I  usually 
find  twenty  minutes  well  borne. 

In  chronic  deafness,  I  drop  warm  water  into 
the  ears,  then  insert  moist  cotton  cones  and  place 
over  them  pads  of  wet  cotton,  to  which  the  tips  of  a 
metal  binaural  are  applied.     A  single  cord  connects 
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the  electrodes  with  the  positive  prime  conductor,  the 
rheotome  being  in  circuit,  and  the  current  is  very 
carefully  turned  on ;  the  patient  having  been  directed 
to  hold  up  one  hand  when  the  current  is  felt,  and  both 
hands  when  as  much  is  felt  as  can  be  comfortably 
borne.  Treatments  are  repeated  daily,  by  prefer- 
ence, or  tri-weekly,  for  ten  to  twenty  minutes. 

For  treatment  of  eyes,  head  and  neck,  I  have 
chiefly  used  vacuum  electrodes,  connected  with  the 
top  of  the  resonator.  In  neuritis  and  neuralgia, 
ocular  pain  and  headache,  only  the  slightest  fluor- 
escence of  the  tube  should  be  produced,  by  placing 
the  rheostat  low  on  the  resonator,  and  regulating 
the  spark-gap  of  the  jars,  while  the  electrode  is 
held  in  place  by  the  patient.  Treatments  are  given 
daily  for  ten  or  fifteen  minutes. 

I  know  of  no  drug  or  electric  modality  that  is 
so  certainly  and  so  highly  efficacious,  in  cases  of 
this  character,  as  is  this  high  frequency  application. 
Both  the  general  and  the  local  treatment  are  usually 
given  in  sequence,  at  the  same  seance,  if  both  are 
indicated. 

DOSAGE  OF  THE  HIGH-FEEQUENCY  CUEEENT. 

There  appears  to  be  no  limit  to  the  tolerance  ot 
this  current,  if  the  interruptions  be  sufficiently  high. 
Tesla,  with  his  body  in  the  circuit,  lighted  ten  six- 
teen candle-power  lamps,  which  require  five  am- 
peres of  current.  On  the  contrary,  with  one  third 
of  an  ampere,  a  galvanic  current  may  kill  a  man. 

THE  COIL  VERSUS  THE  STATIC  MACHINE. 

For  the  past  ten  years,  I  have  urged  the  supe- 
riority of  the  coil,  for  every  purpose  of  which  ihe 
static  machine  is  capable.  The  coil  occupies,  rela- 
tively little  space,  requires  little  care,  works  well  in 
all  weather,  and,  unlike  its  fickle  predecessor,  is  con- 
stant in  its  polarity.     It    also    furnishes    sufficient 
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amperage  to  charge  the  chair  or  couch.  The 
greater  utility  of  the  coil  in  radiography  is  unques- 
tioned and  it  also  produces  greater  trophic  effects, — 
which  are  probably  due  to  its  hia-her  amperage. 

The  static  machine  has  the  advantage  that  any 
motive  power  can  be  used  to  run  it  when  electrical 
power  is  not  available. 

Treatment  by  the  auto-condensation  couch  gives 
more  rapid  results  than  by  the  auto-conduction 
cage,  which  is  rarely  used  in  America. 

ACTION  ON  CELL  LIFE.       MICEOBES  AND  TOXINS. 

Observations  show  that  the  virulence  of  toxins, 
within  the  body  is  diminished  by  the  use  of  the  high- 
frequency  current.  Microbes  are  probably  not  kill- 
ed, although  they  are  inhibited  and  grow  less  rap- 
idly. 

The  changes  in  metabolism  and  the  increase  of 
nutrition  are  probably  largely  due  to  the  stimulating 
effect  of  the  high  vibrations,  which  are  communicated 
to  the  trophic  nerves. 

Dr.  Adolph  Henriques,  of  New  Orleans,  writing 
of  the  ''Physiological  Action  of  High-Frequency 
Currents,"  says :  "The  end  of  the  resonator  is  con- 
nected with  a  metallic  electrode,  usually  pointed.  If 
we  project  long  sparks  upon  the  skin  for  a  prolonged 
time,  a  blister  is  produced,  and  finally,  a  slough  is 
formed.  If  sparking  occurs  upon  the  surface  of  a 
wound,  there  is  a  discharge  of  serum  very  quickly. 
In  two  to  four  days,  the  serum  thickens  and  becomes 
purulent  during  the  elimination  of  the  slough — if 
there  is  any.  A  spark  of  several  millemeters  is  rap- 
idly anaesthetic;  sparking  at  two  to  three  centi- 
meters, is  very  painful." 

Effects  of  Effluve  or  Waves. — The  intensity  of 
action  of  the  effluve  is  much  less  marked  than  that 
caused  by  sparking.  An  aigrette  or  number  of 
points  is  used  instead  of  a  single  point.     The  skin 
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and  blood  pressure  regain  their  normal  tone,  usually 
in  several  hours,  after  alternating  dilatations  and 
contraction  of  the  vessels. 

Effect  of  Condenser  Electrodes, — These  are 
usually  of  glass,  within  which  is  a  cylinder  of  metal, 
acting  as  the  internal  coating  of  a  Leyden  jar.  The 
skin  represents  th«  other  coating.  By  induction, 
small  sparks  strike  the  skin.  Their  effect  is  similar 
to  that  of  the  effluve,  but  can  be  applied  with  more 
precision. 

Direct  Contact  With  Metal  Electrodes  or  Vari- 
ously Shaped  Vacuum  Tubes. — They  act  similarly  to, 
but  less  powerfully  than,  the  effluve.  They  cause 
vascular  contraction,  which  is  shortly  followed  by  a 
hyperaemia. 

Dr.  Frederick  Finch  Strong  says, — ''The  local 
effects  of  the  resonator  discharge  result  not  only 
from  the  action  of  the  high  frequency  current  itself, 
which  increases  the  cellular  and  chemical  activity  of 
the  superficial  tissues,  but  by  the  bombardment  of 
the  surface  of  the  body  by  the  rapidly  moving  ions 
which  constitute  the  spark  or  efifluve  discharge ;  from 
the  action  of  the  ether  waves  generated  by  the  vibrat- 
ing electron;  and  from  the  germicidal  action  of  the 
ozone  which  is  liberated  by  the  electrical  vibrations. 

"Brush  discharges  are  given  off  by  metal  points 
while  rounded  surfaces  produce  sparks  or  arcs. 

"A  single  brass  point  electrode,  one  consisting 
of  a  number  of  points  in  the  same  plane, — a  fan- 
shaped  brush  of  fine  wire  and  a  single  point  project- 
ing from  an  insulating  glass  tube, — forms  an  efficient 
equipment  for  the  application  of  the  effluve. ' ' 

HIGH-FEEQUENCY  CUEEEFTS. 

The  Fulguration  (Effluvation)  of  Malignant 
Tumors. — In  answer  to  the  question  as  to  what  dis- 
tance from  the  tissue  the  electrode  should  be  held. 
Dr.  Kurt  Schultze,  of  Berlin,  says  that  the  action 
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upon  the  tissues  does  not  depend  on  the  length  of  the 
sparks  but  on  the  intensity  of  the  current  at  the  mo- 
ment when  the  sparks  pass.  With  his  apparatus  the 
maximum  was  reached  when  the  sparks  were  just 
over  one  centimeter  in  length.  He  also  states  that 
by  gradually  bringing  up  the  electrode  to  a  distance 
of  one  centimeter  from  the  skin  both  the  pain  and  the 
caustic  action  were  sensibly  decreased. 

Care  should  be  taken  to  direct  the  sparks  to  the 
region  to  be  treated,  as  the  sparks  are  apt  to  jump  to 
the  edges  of  the  wound. 

He  further  states  that  where  it  is  impossible  to 
radically  extirpate  the  whole  of  the  carcinomatous 
tissue  with  the  knife,  he  has  used  effluvation  and  cu- 
rettage alternately,  as  recommended  by  Keating- 
Hart,  and  has  found  with  him  that,  after  sparking, 
the  tissue  is  necrotic,  softer  and  more  easily  re- 
moved. 

Histological  examination  shows  that  fulguration 
exercises  a  superficial  escharotic  and  necrotic  action 
on  the  superficial  tissue.  This  extends  only  over  a 
layer  from  one-half  to  one  centimeter  in  depth,  and  in 
this  area  the  carcinomatous  and  the  normal  cells  are 
equally  destroyed.  There  is  no  visible  etfect  on  the 
deeper  layers,  nor  is  there  any  apparent  special  or 
selective  action  on  carcinomatous  cells,  or  any  evi- 
dence of  deeper  action.  In  all  cases  where  carcino- 
matous tissues  were  left  behind  after  operation  we 
were  disappointed  in  the  hope  of  destroying  or  even 
weakening  its  malignancy. 

The  writer's  observations  are  adverse  to  the  em- 
ployment of  the  method  in  connection  with  opera- 
tions for  carcinoma. 

Writing  on  this  same  subject,  Dr.  J.  A.  Eiviere, 
of  Paris,  France,  says : — Amongst  the  physico-thera- 
peutic  agents  whose  action  is  the  most  remarkable, 
I  must,  above  all,  point  to  high-frequency  and  high 
tension  effluves  and  sparks.     The  regulation  of  their 
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activity  is  pretty  easy,  according  to  the  case.  I  pre- 
ferably employ  the  long  currents  and  the  bipolar 
sparks  when  it  is  necessary  to  act  on  tumors  deeply 
situated,  reserving  for  epitheliomata  the  monopolar 
applications. 

I  was  the  first  to  assert  that  which  has  since 
been  confirmed — namely,  that  the  high  frequency 
effluves  and  sparks  cure  both  superficial  and  deep 
malignant  tumors;  that  they  destroy  the  neoplastic 
masses,  whilst  they  respect  the  healthy  tissues ;  that 
their  action  on  lymphoid  tumors  is  most  marked; 
that  they  should,  in  conjunction  with  the  Roentgen 
rays,  when  employed  after  operations,  serve  to  pre- 
vent the  recurrence  of  malignant  tumors ;  that  physi- 
co-therapy  is  the  one  and  only  resource  in  cases  of 
inoperable  tumors ;  that  the  strength  of  the  Roentgen 
rays  can  be  very  great  without  producing  impair- 
ment of  the  tissues ;  that  occasionally  the  actinoder- 
matitis  seems  to  hasten  and  to  favor  the  cure ;  that  it 
is  indispensable  to  push  the  treatment  as  far  as 
elimination  of  the  necrosed  parts,  that  the  neoplastic 
.cell  does  not  derive  any  benefit  from  the  synergic 
forces  of  the  healthy  cells  under  the  influence  of  the 
nervous  system;  that  it  is  always  necessary  to  pay 
great  attention  to  the  patient 's  general  condition,  as 
well  as  to  the  treatment  of  the  local  lesion ;  that  in  the 
presence  of  a  disease  as  tenacious  and  grave  as  can- 
cer, the  medical  man  should  know  how  to  accommo- 
date the  power  of  the  treatment  to  the  resistance  of 
the  disease,  and  also  to  bring  judiciously  into  play  all 
the  resources  of  the  physico-therapeutic  armamen- 
tarium. 

Since  that  period,  without  abandoning  the  use 
of  the  Roentgen  rays,  but  faithful  to  my  first  convic- 
tions, I  have  within  the  knowledge  of  my  colleagues, 
given  the  first  place  in  treatment  to  the  high-fre- 
quency effluves  and  sparks  as  being  more  reliable  and 
more  conclusive.  However,  according  to  my  usual 
method,   I   regard   as   legitimate    (and   going   still 
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further,  as  indispensable)  the  therapeutical  alterna- 
tion and  super-position  of  the  various  physico-thera- 
peutic  agents  in  order  to  obtain  a  cure.  This  cure, 
thus  considered,  terminates,  even  in  the  most  hope- 
less cases,  in  a  lessening  of  the  pain,  in  resolution  of 
the  tumor,  in  improvement  of  the  dyscrasic  condition, 
in  re-establishment  of  the  nutritive  equilibrium. 
I  have  not  thought  it  necessary  to  employ  chloroform 
and  the  curette,  as  later  on,  my  confrere  Dr.  Keating- 
Hart  has  done.  The  apparatus  I  have  used,  all  dif- 
fering in  their  mode  of  production  and  in  their  in- 
tensity, are  the  best  and  the  most  powerful  made  up 
to  the  present  date,  and  I  have  always  maintained 
that  the  patient  can  bear  without  pain  the  longest 
eflfluves  and  sparking,  on  condition  that  these  last  are 
not  too  strong.  Those  high-frequency  sparks  and 
effluves,  the  different  productive  arrangement  of 
which  allow  of  variations  in  their  application,  are 
the  ones  which  exercise  an  elective  action  on  the  neo- 
plastic cell. 


Fig.  77. — Dieffenbach  Adjustable  Fulguration  Electrode. 

Between  the  spark  and  the  effluve  there  only 
exists  a  question  in  degree  of  concentration  in  tlie 
strength  of  the  high  frequency.  The  effluve  is  a 
spark  divided  into  more  or  less  fine  rain-like  spray; 
it  is  emitted  from  an  electrode  bristling  with  points, 
whilst  on  the  other  hand  the  spark  is  given  off  from 
one  point  only.  The  effluves  and  the  sparks,  thanks 
to  the  perfected  apparatus  I  have  made  use  of,  can  be 
short  or  long,  scarce  or  in  large  numbers,  fine  or 
dense;  for  this,  it  is  merely  necessary  to  alter  the 
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working  of  the  apparatus.  An  even  better  plan  is  to 
have  at  one's  disposal,  as  I  myself  have,  several 
apparatus  of  different  construction.  There  are 
various  shades  of  dissimilarity  between  different 
sparks  and  effluves,  according  to  whether  they  are 
short,  fine,  long,  or  dense.  The  short,  warm  sparks 
of  great  strength  are  the  ones  that  exercise  the  ther- 
mo-electro-chemical  action.  They  destroy  the  neo- 
plastic masses,  and  their  action  proceeds  from  the 
periphery  to  the  center.  These  sparks,  which  are 
derived  especially  from  the  small  solenoid  or  even 
from  the  primary  part  of  the  resonator,  cause  pain. 
The  long  sparks  and  effluves  act  by  percussion,  and 
their  effect  is  deep.  Their  action  from  a  certain 
distance  is  necessary  for  the  disorganization  of  the 
deep  neoplastic  cells.  The  short  sparks  of  the  small 
solenoid  act  specially  by  their  amperage.  The  long 
effluves  or  the  sparks  of  the  secondary  part  of  the 
resonator  act,  above  all,  by  their  voltage  which  can 
attain  300,000  volts,  or  600  watts. 

High-frequency  currents,  by  preventing  the 
precipitation  of  urates,  by  favoring  elimination  and 
complete  combustion  of  nitrogenous  matter,  cut  off, 
as  it  were,  the  supplies  to  the  cancerous  process,  thus 
preventing  the  organic  cells  from  taking  on  kary- 
ogamic  proliferation,  the  great  abettor  of  neoplasms 
and  of  the  most  serious  neo-organisms. 

From  his  wide  experience.  Dr.  Riviere  has 
drawn  the  following  conclusions : 

(1)  It  has  always  seemed  to  me  that  high  fre- 
quency currents,  in  the  form  of  effluves  or  of  mono 
or  bi-polar  sparks,  enjoy  the  property  of  having  the 
most  trustworthy,  the  most  continuous,  and  the  most 
penetrating,  modifying  action  on  neoplasms. 

(2)  Nevertheless,  one  must  not  be  exclusive,  and 
it  is  our  duty  to  judiciously  utilize  against  neoplasms 
all  the  practical  agents  contained  in  the  physico- 
therapeutic  armamentarium.  Roentgen  rays,  actin- 
ism, sparks  and  currents  of  static  electricity,  radium. 
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ultra-violet  rays,  ionization,  electrolysis,  etc.,  all  fur- 
nish valuable  and  often  indispensable  help  in  hasten- 
ing the  cure  either  by  destroying  the  neoplastic  par- 
ticles, or  by  strengthening  the  neurons,  or  by  impell- 
ing the  neoplastic  particles  destroyed  and  carried 
away  by  the  stream  of  the  circu.lation  to  take  on  the 
necessary  elimination,  or  finally  by  bringing  back  the 
vital  processes  to  the  normal. 

(5)  The  power  of  the  big  bi-polar  effluves  or  of 
the  high  frequency  sparks  is  especially  more  pene- 
trating and  more  efficacious  in  the  treatment  of  deep 
tumors.  It  is  this  power  that  foils  with  the  greatest 
vigor  the  whole  histogenesis  of  malignant  tumors, 
and  this  without  the  slightest  possible  suspicion  of 
inflammatory  reaction,  inasmuch  as  violet  irradiation 
contains  no  calorific  ray. 

{4)  Malignant  tumors  from  their  commence- 
ment, recurrent  tumors  and  those  considered  inoper- 
able, are  amenable  to  physico-therapy. 

(5)  As  in  1900  and  in  1903,  I  still  persist  in 
asserting  that  large  tumors  should  be  removed  by  the 
bistoury  and  treated  afterwards  by  my  method  to 
prevent  recurrence,  and  to  cure  a  recurrence  should 
it  take  place. 

{6)  Effluvation  and  the  projection  of  high  fre- 
quency sparks  should  follow  all  surgical  operations 
on  malignant  tumors. 

(7)  With  the  object  of  preventing  recurrence 
after  cicatrization,  a  few  currents  applied  periodical- 
ly, then  after  intervals,  whose  lengths  should  be  de- 
cided by  a  medical  man,  seem  to  me  of  paramount 
necessity. 

{8)  Physico-therapy,  which  is  the  rational 
method  to  employ  against  malignant  tumors,  consti- 
tute also  for  them  a  line  of  preventive  therapeutics. 

HIGH-FEEQUENCY  ELECTEIC  CUEEENTS  IN"  MEDICINE. 

On  the  subject  of  the  effect  of  the  high-frequency 
current  in  medicine,  Emil  H.  Grrubbe,  of  Chicago, 
savs : 
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The  most  notable  results  with  this  treatment 
have  been  obtained  in  the  very  common  disease, — 
eczema. 

Dr.  Bloch,  of  Paris,  one  of  the  most  able  electro- 
therapeutists  and  an  associate  of  the  late  Apostoli, 
recently  reported  a  large  number  of  cases  of  acute 
and  chronic  eczema,  in  all  of  which  remarkable  re- 
sults have  been  obtained  by  high-frequency  currents, 
after  all  other  methods  of  treatment  had  failed  to 
bring  relief.  Similar  reports  came  from  other  emi- 
nent observers.  Many  cases  of  eczema  of  ten  years 
standing  have  been  cured  with  half  a  dozen  treat- 
ments. The  currents  are  applied  locally  and  occa- 
sion no  discomfort  whatever.  Most  sensitive  parts 
may  be  treated  without  aggravation. 

Acne  in  all  its  forms  yields  readily  to  this  treat- 
ment. Psoriasis  also  is  amenable  to  this  treatment. 
In  one  case  treated,  the  disease  has  not  returned  after 
ten  months. 

Malignant  growths,  particularly  epitheliomas, 
react  favorably  in  the  majority  of  primary  cases. 
Of  course,  it  would  be  folly  to  expect  a  good  result 
from  this  or  any  other  form  of  treatment  after  gen- 
eral cai-cinosis  has  set  in. 

Indolent  and  fissured  ulcers  respond  rapidly  to 
this  treatment  and  clinical  tests  reveal  results  which 
must  be  considered  permanent. 

Since  the  ic-ray  and  the  ultra-violet  ray  have 
done  so  well  in  the  treatment  of  lupus,  we  would 
hardly  expect  to  find  any  other  agent  to  supplant 
them  in  fighting  this  disease.  However,  there  are 
many  cases  which  do  not  do  well  under  either  of  the 
above  forms  of  treatment  and  many  of  these  have 
been  cured  by  high-frequency  currents. 

Probably  the  results  are  obtained  more  rapidly, 
due  to  the  fact  that  every  time  we  apply  these  cur- 
rents a  general  electrification  occurs,  i.e.,  the  whole 
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system  is  influenced  at  each  sitting.  By  many  ope- 
rators this  treatment  is  preferred  to  the  x-TOij,  be- 
cause, as  a  rule,  the  results  are  obtained  more  rapid- 
ly; there  is  better  control  of  the  inflammatory  reac- 
tion, and  the  scars  are  most  perfect. 

High-frequency  currents  have  also  proved  of 
great  value  in  the  treatment  of  catarrhal  conditions 
of  mucous  membranes  and  for  neuralgias.  Even  for 
sciatica,  tic  douloureux,  choreaic  and  hysterical 
spasms  they  offer  a  very  effectual  method  of  relief. 

Among  the  many  general  diseases  which  have 
been  favorably  affected  may  be  mentioned  neuras- 
thenia, rheumatism,  gout,  tuberculosis  and  obesity. 

In  diabetes  many  observers  have  obtained  such 
good  results  that  the  claim  has  been  made  that  we 
now  actually  have  a  remedy  which  can  cope  with  this 
disease.  The  decided  results  obtained  in  treating 
anemia  and  chlorosis  by  high-frequency  currents 
have  been  reported  by  quite  a  number  of  observers. 

THE  THERAPEUTIC  EFFECTS  OF  THE  SINUSOIDAL  CURRENT. 

The  reversal  of  the  sinusoidal  wave  is  so  rapid 
that  the  current  is  practically  continuous.  Slow  al- 
ternations of  the  current  produce  greater  ionization 
than  when  they  are  rapid. 

7s  the  Sinusoidal  Current  Electrolytic? — Up  to 
1907,  all  the  authors  and  electricians  consulted,  ex- 
cepting Dr.  Burdick,  maintained  that  it  is  not.  Their 
theoretical  reason  for  this  contention,  I  assume  to  be 
that  the  chemical  elements  which  are  freed  by  the  de- 
composition of  a  substance  during  the  flow  of  the  cur- 
rent in  one  direction,  are  reunited  by  the  flow  of  the 
current  in  the  opposite  direction.  If  we  grant  that 
the  above  process  does  take  place,  the  decomposi- 
tions and  recombinations  cannot  take  place  instan- 
taneously; for  we  would  not  then  see  in  an  elec- 
trolytic solution  any  evidence  of  electrolysis  by  the 
sinusoidal  current. 
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In  1902,  while  using  the  cnrrent  in  diseases  of 
the  eye,  I  made  some  simple  experiments,  which  sat- 
isfied me  that  the  current  is  electrolytic.  If  the 
electrodes  of  an  Alternator  be  placed  in  a  solution 
of  potassium  iodide,  the  solution  is  promptly  stained 
brown  and  gas  bubbles  appear  as  rapidly  as  when  a 
direct  current  is  used.  If  two  copper  terminals  of  a 
high  voltage  Alternator  be  brought  in  contact  with  a 
piece  of  meat,  disintegrated  copper  will  be  dissemi- 
nated through  the  meat  from  pole  to  pole;  while, 
with  the  galvanic  current  a  copper  chloride  appears 
only  near  the  anode. 

This  latter  experiment  seems  to  demonstrate  a 
greater  polar  action  with  the  direct  current  and  a 
greater  inter-polar  action  with  the  sinusoidal,  which 
is  the  more  important  current  for  the  treatment  of 
the  body  or  body  organs  as  a  whole. 

In  1907 ,G^xa\\eminoi,  who  has  written  one  of  the 
best  books  on  the  physics  and  therapeutic  application 
of  electricity,  stated:  Experiments,  both  physical 
and  physiological,  by  various  scientists,  have  demon- 
strated the  electrolytic  action  of  the  sinusoidal 
current.  Guilleminot  believes  the  ionic  changes  in 
the  tissues,  produced  by  the  sinusoidal  current,  are 
comparable  with  those  of  the  galvanic.  I  believe,  on 
account  of  the  greater  clinical  results  obtained  by  the 
sinusoidal  current,  as  compared  with  the  direct,  in 
the  same  patient,  that  the  ionization  is  greater  in 
the  sinusoidal :  if  we  may  assume  the  results  are  due 
to  ionization. 

THE    EFFECT    OF    THE    SINUSOIDAL    CUEEENT    UPON    THE 
NEEVES  OF  SPECIAL  SENSE. 

The  response  of  a  nerve  to  stimulation  is  mani- 
fested by  the  character  of  its  function.  The  stimula- 
tion of  a  motor  nerve  is  manifested  by  muscular  con- 
traction. The  stimulation  of  the  optic  tract  is 
shown  by  the  resulting  light  sensation — or  phos- 
phenes.     The    sinusoidal    current,    compared    with 
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others,  appears  to  have  a  specially  stimulating  effect 
upon  the  nerves  of  special  sense.  It  may  be  that  a 
greater  nerve  vibration  is  produced  by  the  rapid 
alternation  of  the  electric  energy. 

I  have  not  been  able  to  produce  light  flashes 
with  my  f aradic,  high-frequency  or  static  current,  or 
with  the  a?-ray  or  mechanical  vibrator.  The  galvanic 
current  produces,  when  constant,  but  especially 
when  interrupted,  a  moderate  intermittent  flash, 
with  a  painful  sensation.  This  does  not  compare 
with  the  constant,  brilliant,  variegated  mosaic,  pain- 
less flash  produced  by  the  sinusoidal,  with  the  same 
voltage.  I  also  believe  that  the  alternating  current 
stimulates  more  the  vaso-motor  circulation  and, 
therefore,  the  nutrition  of  nerve  tracts.  For  the 
above  reasons,  as  well  as  for  its  electrolytic  effect,  I 
have  used  no  other  current,  since  1901,  in  cases  of 
primary  or  secondary  atrophy  of  the  optic  nerve. 
In  a  pretty  extensive  search  of  the  literature  of  the 
last  quarter  of  a  century,  I  do  not  find  any  reference 
to  the  use  of  the  sinusoidal  current  in  the  treatment 
of  diseases  of  the  eye  or  ear,  I  hope  that,  at  no  dis- 
tant day,  this  invaluable  agent  will  meet  with  pro- 
per recognition. 

The  stimulation  of  the  nerve  centres  is  due  to 
ready  conduction  of  the  current,  by  the  nerve  fibres, 
to  the  nutritive  vessels  of  the  neurolemma  and  to  the 
trophic  centre, — the  cell  body,  (neuron).  Thus 
nerve  nutrition  is  promoted  by  increased  vascularity 
and  direct  cell  stimulation.  The  functional  special- 
ization of  a  nerve  fibre  depends  only  upon  its  con- 
nection with  a  nerve  centre.  Whereas  the  stimula- 
tion of  vibratory  massage  is  limited  to  the  nerve  ter- 
minals, or,  at  most,  to  the  nerve  fibres,  an  electrical 
current  stimulates  the  nerve  centres  also. 

In  the  application  of  the  sinusoidal  current  to 
the  eyes,  I  use  the  same  electrodes  as  when  treating 
with  the  direct  current.     The  voltage  tolerated  by 
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the  patient  at  the  initial  treatment  is  a  fair  guide  to 
the  amount  required  for  subsequent  treatment. 


Fig.  78.— X-Ray,  Galvanic,  Faradic  and  Sinusoidal  Combina- 
tion Machine. 
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THE  EELATION  OF  MAGNETISM  TO  THEEAPEUTICS. 

The  concensus  of  opinion  is  that  magnetism  has 
no  perceptible  effect  upon  the  organism.  I  extract 
the  following  from  Scheppegrell : — "The  effects  of 
magnetism  in  therapeutics  have  been  investigated  by 
Peterson  and  Kennelly,  who  have,  recently,  tried  it 
with  an  exceedingly  strong  field,  and  have  come  to  the 
conclusion  that  ''the  human  organism  is  in  no  way, 
appreciably,  atfected  by  the  most  powerful  magnets 
known  to  science."  A.  E.  Dolbear,  of  Boston,  how- 
ever, holds  that  it  is  not  proved  that  magnetism  is 
without  any  effect  on  the  human  body,  but  believes 
that  the  experiments,  which  have  been  made,  simply 
show  that  magnetism,  unlike  electricity,  does  not  pro- 
duce the  mechanical  and  chemical  changes  necessary 
to  be  appreciated  by  the  subject." 

Personally,  I  cannot  believe  that  it  will  not  yet 
be  demonstrated  that  magnetism  has  very  apprecia- 
ble, vital  and  beneficial  effects  upon  the  human  body. 
Two  effects  are  inseparable  from  every  manifesta- 
tion of  electricity, — heat  and  magnetism.  The  effect 
of  the  heat  product,  in  the  application  of  electricity 
to  the  body,  is  palpably  manifest.  If  magnetic  lines 
can  induce  the  secondary  currents  which  we  use  in 
the  faradic  wall  plate,  in  the  high-frequency  and  sin- 
usoidal apparatus,  it  would  seem  only  reasonable 
that  the  human  body  in  conducting  a  current,  should 
be  affected  by  the  magnetic  lines  given  off  by  the 
current  within  the  tissues.  Many  effects  of  the  cur- 
rent upon  the  tissues  are  known,  and  it  may  yet  be 
shown  that  magnetic  lines  have  a  large  share  in  pro- 
ducing those  effects. 
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PHOTOTHERAPY. 

THE    PHYSICAL,   AND    THERAPEUTIC    PEOPEETIES    OF    ELEC- 
TEIC  LIGHT. 

Physical  Properties. — The  rate  of  vibration  of 
the  rays  of  the  light  spectrum  is  interpreted  by  the 
eye  in  terms  of  color.  Vibrations  at  the  rate  of  481 
billions  per  second  are  perceived  as  red;  and,  at  764 
billions  per  second,  violet. 

Beyond  the  visible  violet  of  the  spectrum,  are 
rays  called  ultra-violet,  and,  below  the  red,  infra- 
red. 

The  spectrum  is  further  divided  into  three  parts, 
which  have  chiefly  chemical,  luminous,  and  heating 
properties.  Experiments  have  shown  that  the  great- 
est intensity  of  the  light  rays  is  in  the  yellow  part; 
of  the  actinic  or  chemical  rays  is  in  the  violet  and 
ultra-violet  region ;  and,  of  the  heat  rays  is  in  the  red 
and  infra-red  part.  To  a  less  extent,  the  chemical, 
luminous  and  heat  rays  produce  their  characteristic 
effects  in  the  whole  spectrum. 

Light  energies,  especially  the  violet  and  ultra- 
violet, are  bactericidal  to  organisms  on  the  surface 
of  the  body, — the  effect  is  due  to  the  oxidizing  action 
of  free  oxygen. 

Light  is  not  directly  bactericidal  to  organisms 
within  the  body,  but,  by  the  improvement  in  the  cellu- 
lar condition,  it  promotes  physiological  resistance  to 
the  growth  and  increase  of  bacteria. 
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The  ultra-violet  rays  are  the  greatest  in  bacteri- 
cidal power,  but  the  blue,  violet  and  longer  wave 
lengths  are  capable  of  greater  penetration  of  the 
tissues. 

' '  The  complex  of  white  and  ultra-violet  rays  has 
the  most  therapeutic  value. ' '   ( Cleaves ) . 

Tyndall  found  that  in  a  gas  flame  the  value  of 
the  luminous  radiation  is  4  per  cent,  and,  of  the  ob- 
scure or  heat  rays  is  96  per  cent.  In  electric  light, 
the  value  of  light  rays  is  10  per  cent  and  of  the  heat 
rays  90  per  cent. 

Chemical  Properties. — The  general  supposition 
of  the  physician  is  that  the  therapeutic  effects  of  the 
electric  lamp  are  alone  due  to  heat  radiation, — and 
that  the  light  radiations  produce  a  very  negligable 
effect.  A  consideration  of  the  properties  of  light 
should  dispel  any  doubt  in  regard  to  its  effect  upon 
the  body  tissues. 

Scheele  found  that  when  silver  chloride  is  placed 
in  the  violet  rays  that  the  salt  blackens  more  than 
when  put  in  any  other  part  of  the  visible  spectrum. 
Wolloston  found  that  the  action  extends  beyond  the 
violet,  and  these  rays  are  sometimes  called  the 
actinic  or  chemical  rays  par  excellence. 

The  experiments  of  Bordier  show  that  blue  tints 
i,  2,  4,  6,  and  smoked  glasses  2  and  4  have  an  actinic 
transparency  as  great  as  colorless  glass.  The  yellow 
glass  (Motais)  tints  2,  and  3, — especially  2, — have  a 
great  transparency  for  actinic  rays.  Very  dark  yel- 
low (No.  4,)  arrests  nearly  all  the  actinic  rays. 
Green  glass  (Fienzal,  No.  2,)  allows  some  actinic 
rays  to  pass,  whereas,  4,  and  5,  arrest  all  the  rays. 
The  ultra-violet  rays  cannot  pass  No.  4,  and  5,  green 
glass. 

The  chemical  action  of  light  upon  the  growth  of 
plants  is  well  known.  Benson  and  Roscoe  have 
shown  that  whenever  chemical  action  is  induced  by 
light,  an  absorption  of  light  takes  place. 
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THE  PENETRATION  OF  LIGHT. 

Gebliard,  after  passing  red  rays  through  the 
wrist,  produced  a  photograph  on  a  sensitized  plate. 

Gr.  E.  Rogers,  Chicago,  says:  "I  discovered 
that  when  the  brilliant  spots  of  a  500  candle-power 
incandescent  lamp  are  projected  upon  the  human 
body,  they  not  only  penetrate,  but  pass  entirely 
through  the  tissues  including  the  bones." 

ULTEA-VIOLET  EAYS. 

The  committee  on  Photo-Therapy  af  the  Ameri- 
can Electro-Therapeutic  Association,  for  1912,  pre- 
sents the  following  observations  on  the  subject  of 
Ultra-Violet  Rays : — 

Bordier  has  studied  the  penetrating  power  of 
these  rays  in  relation  to  all  manner  of  substances 
and  solutions,  including  the  fluids  and  tissues  of  the 
human  organism. 

In  regard  to  the  tissues  of  the  eye,  he  finds  that 
the  vitreous  humor  is  as  transparent  as  water,  but 
the  cornea  arrests  a  large  proportion  of  the  rays, 
thus  protecting  the  deeper  parts  of  the  eye-  The 
crystalline  lens  is  completely  opaque  to  these  rays, 
but  becomes  fluorescent  under  their  influence,  and 
fulfils  the  duty  of  protecting  the  retina  in  this  way. 
The  author  suggests  that  it  may  itself  suffer  from 
their  action,  resulting  in  the  early  production  of  a 
cataract,  as  in  the  case  of  glass  makers  and  founders. 
Eyes  operated  upon  for  a  cataract,  and  in  conse- 
quence, deprived  of  their  natural  powers  of  defence, 
should  be  especially  protected  against  the  action  of 
the  ultra-violet  rays. 

Bordier  points  out  further  that  such  lights  as 
the  arc  lamp,  the  Auer  light  and  the  mercury  vapor 
light  should  be  used  only  for  the  illumination  of 
large  spaces.  On  the  other  hand,  the  work-table  or 
desk  should  be  lighted  by  the  oil  lamp  or  electric  bulb, 
which  are  very  feeble  in  ultra-violet  rays. 
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The  author  makes  the  further  interesting  obser- 
vation that  the  dust  and  smoke  in  the  atmosphere  of 
towns  occlude  these  rays;  hence  sunstroke  is  much 
rarer  in  cities  than  in  the  country  or  in  the  moun- 
tains. On  the  other  hand,  he  suggests  that  the  tonic 
effects  of  the  country  air  are  due  to  these  rays. 


Fig.  79. — Ultra-Violet  Lamp. 


THEEAPEUTIC  LAMPS. 

Those  in  general  use  are  the  50,  500  and  800  can- 
dle power  incandescent  lamps,  the  arc  lamp  and  the 
Finsen  lamp. 

The  incandescent  lamp  is  very  convenient,  as  the 
intensity  of  the  rays  remains  very  constant,  and  the 
intermissions  of  its  application  can  be  left  to  the 
patient,  who  intercepts  the  rays  with  a  fan  as  often 
as  it  is  necessary. 

The  lamp  has  the  disadvantage  that  the  glass 
globe  intercepts  the  ultra-violet  rays,  which  have  the 
greatest  chemical  or  bactericidal  effect. 
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Eogers  writes:  "After  experimenting,  I  pro- 
duced, in  /99  a  structure,  by  which  the  light  from 
high  candle  power  incandescent  lamps  was  project- 
ed within  a  predetermined  area,  non-parallel  beams 
crossing  each  other  in  sufficient  numbers  to  form 
one  or  more  brilliant  spots.  These  are  the  penetrat- 
ing points  to  which  I  refer  as  the  new  force,  new 
rays,  or  rho  rays.  These  spots  can  penetrate  the 
tissues,  including  the  bones,  as  can  be  proved  by 
photography. ' ' 


Fig.  80. — Therapeutic  Arc  Lamp 
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The  Arc  lamp  gives  a  less  steady  light  and  re- 
quires constant  supervision,  but  gives  a  light  of  great 
intensity  and  bactericidal  power. 

The  Fins  en  light  gives  violet  and  ultra-violet 
rays,  produced  by  an  arc  lamp ;  the  heat  rays  being- 


Fig.  81. — The  Finsen  Lamp  for  Treatment  of  Skin  Diseases. 
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intercepted  by  rock  crystal  lenses.  Tlie  lamp  con- 
sumes 40  to  80  amperes  of  current  and  45  to  50  volts. 
The  incandescent  and  open  arc  lamps  may  be 
lighted  by  the  direct  or  alternating  current.  They 
may  be  operated  by  the  110  or  220  volt  supply. 


Fig.  82. — 76  c.  p.  Therapeutic  Lamp. 


Fig.  83. — Color  Screen. 


The  light  which  Dr.  F.  Howard  Humphris,  of 
Edinburg,  uses,  consists  of  a  500  candle  power  incan- 
descent electric  globe  with  a  carbon  filament,  which 
carries  about  twelve  amperes  of  current.  He  em- 
phasizes the  point  that  the  lamp  must  be  a  single  car- 
bon filament,  capable  of  carrying  twelve  amperes, 
and  not  several  smaller  lamps,  which,  in  the  aggre- 
gate, give  the  same  candle  power.  A  cluster  of  small 
lights,  though  it  amounts  to  500  candle  power  and 
even  more,  will  not  produce  the  effects  of  the  single 
filament  carrying  the  larger  amperage. 
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THE  THEKAPEUTIC  USE  OF  THE  ELECTRIC  LAMP. 

The  analagous  physical  phenomena  and  chemical 
effects  produced  by  light  and  a;-rays,  strongly  indi- 
cate that  the  therapeutic  effects  of  the  lamp  are  sim- 
ilar to  those  of  the  a;-ray  tube.  In  fact,  this  theoreti- 
cal indication  is  so  strongly  corroborated  by  clinical 
experience  that  phototherapy  and  radiotherapy  are 
applied  in  the  same  class  of  cases. 

My  own  experience  has  been  longer  with  the 
rr-ray,  and,  thereby,  established  a  preference  in  its 
favor ;  but  this  has  been  more  and  more  displaced  by 
a  trial  of  light.  Also,  in  many  instances,  physicians, 
who  have  used  the  lamp  and  the  focus  tube,  coinci- 
dently,  for  a  considerable  time,  in  epithelioma  and 
the  various  skin  diseases,  etc.,  have  almost  complete- 
ly abandoned  the  ic-ray  in  favor  of  electric  light. 

There  are  on  record  numerous  cases  of  epithe- 
lioma, etc.,  which  have  recovered  under  the  use  of  the 
lamp,  after  the  use  of  the  ic-ray  had  proven  itself  to 
be  ineffectual.  The  reverse  of  this  has  not  come 
under  my  observation. 

An  inestimable  advantage  in  the  use  of  light  is 
that  its  technique  can  be  easily  acquired ;  that  it,  then, 
almost  never  produces  untoward  effects;  that  even 
these  effects  are  immediate  and  readily  yield  to  treat- 
ment. The  technique  of  the  application  of  the  ic-ray 
on  the  other  hand,  is  mastered  only  under  consider- 
able teaching,  or  by  a  long  personal  experience — dur- 
ing which,  the  patient  is  liable  to  actual  or  potential 
casualties, — and,  in  the  end,  the  most  experienced 
operators  often  meet  their  Waterloo.  Also  an  unto- 
ward result  may  unavoidably  occur  on  account  of  the 
idiosyncrasy  of  the  patient. 

It  may  be  thought  that  the  a;-ray  energies  have 
greater  penetration  than  those  of  light.  Neither  the 
physical  characteristics  nor  the  therapeutic  effects 
of  the  a;-ray  will  substantiate  the  supposition.  X-ray 
vibrations  are  shorter  than  the  shortest  vibrations  of 
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light, — and,  it  has  been  determined  that  the  longer 
vibrations  of  light  have  more  penetration  than  the 
shorter, — hence,  logically,  than  those  of  the  ic-ray. 

I  have  not  observed  more  favorable  results  re- 
ported by  the  use  of  a^-rays  than  by  the  use  of  light  in 
the  treatment  of  deep  seated  diseases ;  whereas,  The 
Committee  on  Photo-Therapy,  of  the  American 
Electro-Therapeutic  Association,  for  1911,  submitted 
a  report  to  the  effect  that  no  physical  agent  produces 
so  extensive  oxygenation  of  the  blood  as  does  light. 

Julius  Rosenburg,  of  New  York,  writing  of  Pho- 
to-therapy, says — Experience  has  taught  me  that  to 
obtain  results  an  exposure  must  last  from  fifty-five 
to  seventy-five  minutes ;  a  shorter  application  is  not 
of  lasting  benefit. 

I  now  use  the  ultra-violet  rays  of  a  fifty-five 
ampere  iron  carbon  arc.  Mirrors  enable  me  to  throw 
and  concentrate  the  light  upon  a  given  point. 

Many  cases  of  the  recovery  of  neuritis  by  this 
agency  are  cited;  one  of  facial  neuritis  of  one  year's 
standing.  The  teeth  were  drawn  with  no  improve- 
ment resulting.  After  seven  applications  of  the 
ultra-violet  rays,  the  patient  was  free  from  pain. 

THE  THEEAPEUTICS  OF  LIGHT. 

Herbert  Mcintosh,  of  Boston,  offers  the  follow- 
ing summary  on  the  action  of  light : 

a.  The  light  penetrates  the  tissues. 

b.  That,  in  so  doing,  the  chemical  rays  produce 
fluorescence  of  the  blood  and  serum,  which  is  reduced 
or  absent  in  pathological  states. 

c.  That  the  action  of  light  upon  the  blood  stream 
reduces  oxyhemoglobin  and  thus  stimulates  the  chem- 
istry of  the  tissues, — that  is  to  say,  improves  meta- 
bolism. 

d.  That  the  most  useful  portion  of  the  spectrum 
is  not  the  heat  or  luminous  portion,  but  the  chemical. 

e.  That  the  physiological   effects  of  light  flow 
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easily  from  the  marked  penetration  of  the  light  rays^ 
particularly  the  chemical  portion  of  the  spectrum. 

f-  That  the  blue  light  has  a  peculiar  field  in  the 
control  which  it  has  over  pain  and  hyperemia. 

g.  That  red  light,  by  its  exclusion  of  the  chemi- 
cal rays,  plays  an  important  role  in  the  treatment  of 
smallpox. 

The  use  of  light  is  a  most  important  addition  to 
the  physician 's  equipment.  A  substitute  for  the  arc 
lamp  is  the  high  power  Incandescent  lamp.  Here, 
however,  the  ultra-violet  rays  are  entirely  cut  off  by 
the  enclosing  bulbs  and  the  treatment  is  largely  a 
radiant  heat  treatment.  This  is,  of  course,  of  great 
value,  but,  manifestly,  inferior  to  a  treatment  which 
utilizes  the  whole  spectrum,  as  does  the  arc  light. 

Writing  of  Light  and  its  therapeutic  effects,. 
William  Benham  Snow,  of  New  York,  says : — Max- 
well first  proclaimed  the  vibration  theory  of  light, 
demonstrating  that  "the  differences  in  color  were 
due  to  differences  in  wave-lengths  or  oscillation  and 
frequency,  and  that  the  color-sense  corresponding- 
with  the  varying  gradations  of  the  spectrum  was 
due  to  the  rods  and  cones  in  the  retina,  thereby 
exciting  in  the  brain  through  the  optic  nerve  the 
sense  of  color-sensation." 

He  also  states :  ' '  The  chemical  region  of  the 
spectrum,  then,  is  that  of  the  ultra-violet,  with  some 
of  the  violet  for  ordinary  silver  salts ;  but  there  are 
preparations  which  respond  to  the  yellow  and  the  red 
somewhat. ' ' 

The  rays  of  greatest  refrangibility — the  violet, 
blue,  indigo,  and  higher  invisible  ultra-violet  rays — 
designated  the  chemical  rays,  of  the  greatest  fre- 
quency, are  the  least  penetrating.  These  chemical 
rays,  while  possessed  of  the  greatest  destructive 
qualities  to  germs,  when  brought  in  close  relation  to 
them,  are  capable  only  of  affecting  the  most  superfic- 
ial conditions.  They  are  capable,  however,  of  destroy- 
ing superficial  germ  processes ;  but  onlj^  when  the  tis- 
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sues  are  rendered  anemic,  according  to  the  method 
of  Niels  Finsen  as  employed  in  the  treatment  of  the 
two  types  of  lupus. 

They  are  also  capable  of  setting  up  most  active 
superficial  hyperemia  and  dermatitis.  Deficient 
in  penetrating  power,  they  fall  short,  in  the  treat- 
ment of  the  deeper-seated  conditions,  of  the  effects 
produced  by  the  less  refrangible  rays,  particularly 
the  yellow  and  orange. 

In  considering  the  therapeutic  uses  of  light,  it 
is  not  our  purpose  to  consider  light  according  to  the 
divided  rays  of  the  spectrum,  but  collectively  and  in 
conjunction  with  heat  radiation- 

When  considered  from  this  point  of  view,  we  have 
in  the  combined  radiations  a  potent  means,  including 
all  the  effects  derived  from  the  usual  sources  of 
light:  {!)  The  rays  of  the  sun,  or  solar  light;  {2) 
the  electric  arc;  and  (5)  the  incandescent  light. 

Solar  light,  as  employed  in  solaria,  may  be  con- 
densed by  the  use  of  lenses  both  for  the  purpose  of 
separating  the  higher  frequencies  and  in  collected 
parallel  rays  for  the  purpose  of  deriving  effects  of 
greater  intensity  than  from  normal  sunlight.  The 
intervention  of  cloudy  days  and  other  atmospheric 
conditions  are  so  variable,  that  they  are  unreliable. 
Compared  with  the  electric  arc  and  the  incandescent 
light,  the  sun's  rays  contain  a  larger  percentage  of 
the  chemical. rays  than  the  rays  from  the  incandes- 
cent light,  and  a  smaller  percentage  than  the  rays 
from  the  electric  arc.  The  distance  at  which  the  pa- 
tient is  placed  from  the  electric  arc  diminishes  the 
percentage  of  chemical  rays  with  every  foot,  they  be- 
ing filtered  out  or  absorbed,  as  are  the  sun's  rays  by 
their  passage  through  the  atmosphere. 

The  chemical  rays  are  also  absorbed,  or  their 
efficiency  destroyed,  by  their  passage  through  glass 
which  accounts  for  the  lower  percentage  of  these 
rays  from  the  incandescent  light.  (This  does  not 
apply  to  the  blue-violet  of   the   visible    spectrum;) 
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The  employment  of  rock  crystal  lenses,  through 
which  ultra-violet  rays  pass  readily  when  derived 
from  the  sun  or  the  electric  arc,  according  to  the 
method  of  Finsen,  permits  concentration  and  pass- 
age with  the  least  loss  for  therapeutic  administra- 
tion to  conditions  where  germs,  such  as  lupus  and 
the  tubercular,  are  to  be  destroyed. 

The  rays  of  highest  refrangibility  induce  an  in- 
tense degree  of  superficial  hyperemia;  but  that  it 
is  also  produced  with  a  necessary  degree  of  effi- 
ciency from  the  rays  of  lower  refrangibility,  with 
less  risk  to  the  delicate  structure  of  the  skin,  seems 
to  have  been  demonstrated. 

We  are  therefore  placed  in  the  position  that,  in 
the  election  of  the  apparatus,  it  is  more  desirable, 
except  when  employed  in  the  treatment  of  lupus 
and  similar  conditions  (in  which,  however,  the  Ro- 
entgen ray  has  proved  more  efficient,)  to  employ  the 
combined  rays  of  the  spectrum  as  projected  in  par- 
allel, than  to  separate  them  into  the  various  fre- 
quencies of  the  spectrum. 

The  idea  is  rapidly  becoming  pregnant  in  the 
professional  mind,  that  in  the  methods  of  photo- 
therapy the  indications  are  generally  for  the  employ- 
ment of  white  light. 

Light  as  a  Remedial  Agent. — J.  W.  Kine,  of 
Fort  Dodge,  Iowa,  writes  that  in  photographing 
through  the  body,  the  direct  rays  of  the  sun  falling 
through  the  skylight  upon  the  reflector  are  focussed 
upon  the  chest  of  the  person,  upon  whose  back  has 
been  placed  the  photographic  plate  and  upon  it  a 
picture  is  taken. 

By  means  of  the  Kine  phototherapy  reflector,  a 
light  is  produced  which  has  twenty  times  greater  in- 
tensity than  that  of  sunlight.  As  the  actinic  rays 
are  desired  rather  than  the  heat  rays,  blue  glass  is 
placed  in  front  of  the  reflector. 

1.     The  chemical  rays  of  light  are  powerfully 
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germicidal.  2.  The  chemical  rays  are  irritant  to 
all  the  tissues  through  which  they  pass. 

In  using  light  in  cases  of  lupus  nasi,  Kine  em- 
ploys the  following  technic:  A  circular  mirror 
thirty  inches  in  diameter  and  overlaid  with  blue  glass 
is  used.  All  the  light  falling  upon  it  is  focussed  up- 
on a  spot  six  inches  in  diameter  and  at  eight  feet  in 
front  of  it. 

A  case  of  lupus  nasi  came  under  his  care  Aug- 
ust 9/98.  He  gave  light  treatment  daily  for  half  an 
hour  for  three  weeks.  The  ulcer  was  completely 
healed  and  there  was  no  recurrence. 

He  says  that  the  ordinary  cases  of  lupus  usually 
require  treatment  for  from  four  to  twenty  weeks. 

THE  EFFECT   OF  LIGHT   ON"  BACTEEIA. 

As  far  back  as  1876,  says  Dr.  Jay  Frank  Scham- 
berg,  the  destructive  effect  of  light  on  bacteria  was 
proved  by  two  English  workers,  Downes  and  Blunt, 
in  an  investigation  most  remarkable  for  its  accur- 
acy of  detail. 

Dieudonne  observed  that  bacteria  were  killed 
in  half  an  hour  by  direct  sunlight,  in  six  hours  by 
diffused  daylight,  in  eight  hours  by  electric  arc  light 
of  900  candle  power,  and  in  eleven  hours  by  the  elec- 
tric incandescent  light. 

Von  Jansen  demonstrated  that  a  piece  of  skin 
inserted  between  the  light  source  and  the  bacteria 
did  not  prevent  their  death  when  the  thickness  of  the 
skin  was  1.2  m.  m.  and  the  exposure  one  and  one- 
fourth  hours. 

Busck  killed  with  light  pneumoccocci  inoculated 
into  the  cornea  of  rabbits. 

On  the  other  hand,  Klingmiiller  and  Halberstad- 
ter  claim  that  the  Finsen  light  does  not  kill  the  tub- 
ercle bacilli  deep  in  the  tissues.  They  exposed 
pieces  of  lupus  tissue  for  ten  minutes  to  the  Finsen 
lamp  and  then  inoculated  them  into  the  peritoneal 
cavity  of  guinea-pigs.  That  the  bacilli  were  alive 
was  evidenced  by  the  fact  that  tuberculosis  resulted. 
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More  recent  studies  by  Bie  liave  established  the 
important  fact  that  the  bkie-violet  end  of  the  spect- 
rum does  not  exclusively  possess  bactericidal  prop- 
erties. He  says:  ''I  found  that  with  the  applica- 
tion of  a  sufficiently  strong  light  all  portions  of  the 
spectrum  were  able  to  restrain  the  growth  of  bac- 
teria or  to  kill  them.  The  red  rays  possess  the 
weakest  power;  this  power  then  increases  as  one 
approaches  the  ultra-violet  end  of  the  spectrum, 
where  it  is  strongest."  Four  per  cent,  of  the  bac- 
tericidal effect  was  ascribed  to  the  red,  yellow,  and 
green  rays;  while  the  blue  violet,  and  ultra-violet 
rays  exercised  about  96  per  cent,  of  the  effect.  Red, 
orange,  yellow,  and  green  act  only  after  long  ex- 
posures. Pure  red  requires  one  and  one-half  hours 
to  produce  a  determinable  effect  on  bacteria. 

Bie  admitted  that  hydrogen  peroxide  is  formed 
in  many  nutrient  media  on  exposure  to  light,  but 
claimed  that  bacterial  death  is  more  rapid  in  media 
in  which  no  hydrogen  peroxide  can  possibly  form. 

Downes  and  Blunt  early  suggested  that  the  de- 
struction of  bacteria  by  illumination  depends  on  an 
oxidation  process  and  requires  the  presence  of  free 
oxygen.  Bie's  experiments  led  him  to  the  conclu- 
sion that  the  destruction  of  the  bacteria  is  not  an  ox- 
idation process  in  the  sense  that  the  presence  of  ox- 
ygen is  a  necessary  condition.  The  stronger  the 
light  in  the  blue,  indigo,  violet  and  ultra-violet  rays, 
the  less  does  its  bactericidal  effect  depend  on  the 
presence  of  oxygen,  and  vice  versa;  the  fewer  the 
chemical  rays  that  the  light  contains,  the  less  able  is 
it  to  kill  bacteria  without  the  aid  of  oxygen. 

The  researches  of  Hertel  are  most  interesting 
in  this  connection.  Hertel  claims  that  the  short- 
waved  I'ays  of  light  (chemical  rays)  cause  a  split- 
ting off  of  oxygen  from  the  blood  and  cell  plas- 
ma, much  in  the  same  way  as  oxygen  is  freed  from 
plants  by  light,  and  that  this  process  affects  both  the 
tissues  and  the  bacteria. 
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A.  B.  Dorman,  of  Winthrop,  Mass,  writes,  un- 
der the  title, ' '  Results  Obtained  From  the  Use  of  the 
Blue  Light:"  "Light  as  a  therapeutic  agent  is  of 
undoubted  value,  and  I  have  got  from  its  use  fewer 
disappointments  than  from  the  employment  of  any 
of  the  other  modern  drugless  methods.  The  object 
of  this  paper  is  simply  to  give  you  the  results 
obtained  by  me,  from  the  use  of  the  blue  light,  in  the 
treatment  of  certain  cases. 

First,  I  will  say  that  I  have  very  little  to  do 
with  the  x-rajB.  I  have  made  some  use  of  the  sun's 
rays,  the  5^-candle  power  Minim  lamp,  a  i5^-candle- 
power  lamp  with  parabolic  reflector,  and  the  arc 
lamp.  The  two  which  I  have  made  the  most  use  of 
are  the  arc  and  Minim  light. 

The  arc  lamp  which  I  have  made  use  of  has  a 
deep  parabolic  reflector,  and  a  rheostat  permitting 
a  flow  of  from  3  to  10  amperes,  the  variation  being 
approximately  from  300  to  3,000  candle  power. 

The  Minim  lamp  is  inexpensive  and  portable. 
There  are  three  or  four  sizes  of  bulbs  which  come 
with  this  lamp,  but  I  have  always  made  use  of  the 
50  candle  power,  and  not  the  smaller  ones.  Some 
say  that  all  the  effects  produced  by  this  lamp  are 
due  to  heat  only,  but  in  this  I  do  not  agree,  for  in 
making  use  of  the  Minim  lamp  it  is  only  necessary 
for  the  patient  to  experience  a  feeble  sensation  of 
heat-  I  believe  that  it  is  the  color,  largely,  which 
brings  about  the  beneficial  results.  The  bulb  should 
be  made  of  blue  glass,  and  the  only  ones  which  I  have 
used  with  any  success  are  those  which  are  called  the 
Minim  bulb.  I  am  certain  that  you  get  in  these  par- 
ticular bulbs  a  larger  percentage  of  blue  light,  and  I 
have  no  doubt  that  they  are  made  different,  in  de- 
gree of  color,  from  the  ordinary  blue  glass  bulbs 
which  can  be  purchased  in  most  of  the  supply  stores. 
The  manufacturers  call  it  the  "ultra-violet  ray"  ap- 
paratus, but  of  course  this  is  not  correct  and  is  mis- 
leading to   anyone  who  does  not  know  about  the 
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nature  of  the  ultra-violet  rays,  for  you  get  no  ultra- 
violet rays,  from  this  lamp. 

I  will  state  only  two  cases,  giving  results,  the 
lamp  I  used  in  each  case  and  the  technic,  which  is 
very  simple. 

A  Case  of  Recurrent  Rheumatic  Iritis. — Mr.  T., 
age  35.  Having  suffered  from  recurrent  rheumatic 
iritis  for  six  years,  each  attack  coming  on  about 
every  twelve  months  and  lasting  from  six  to  fourteen 
weeks,  was  induced  to  come  to  me  for  treatment.  On 
November  11,  1905,  he  came  to  my  office  suffering 
severe  pain  and  having  had  little  relief  from  pain 
and  loss  of  sleep  for  a  number  of  weeks.  He  said 
nothing  could  be  done  for  him  during  these  attacks, 
that  amounted  to  anything,  and  when  the  pain  got 
too  severe  and  he  felt  that  he  must  sleep,  he  took 
something  in  the  form  of  an  opiate.  He  said  that 
each  attack  seemed  to  have  run  its  course  and  got 
better  when  it  got  ready.  This  patient  said  he  had 
consulted  several  physicians,  as  well  as  eye  special- 
ists, with  little  benefit.  I  at  once  decided  to  use  the 
blue  light.  I  had  the  patient  take  the  recumbent 
position,  with  the  eyes  closed.  I  placed  the  light, 
which,  by  the  way,  was  the  Minim  light,  14  inches 
away,  and  in  about  12  to  15  minutes  pain  was  all 
gone,  and  he  has  never  had  an  attack  since,  being 
three  years  ago.  I  followed  the  first  treatment  with 
five  or  six  others,  one  a  day,  which  was  all  that  was 
necessary,  but  strange  as  it  may  seem,  his  suffering 
was  at  an  end  after  the  first  15  minutes  treatment. 

Mrs.  H.  was  afflicted  with  what  is  commonly 
known  as  shingles.  She  was  admitted  September 
T'th,  1905,  and  I  commenced  the  use  of  the  blue  light, 
and  in  one  week's  time  she  was  discharged,  cured. 
At  this  time  the  Minim  lamp  was  used.  She  was 
suffering  much  pain  when  she  came  under  the  blue 
light  treatment,  and  had  been  for  some  days  previ- 
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ously,  and  I  think  that  in  a  poorly  nourished  anemic 
person,  as  in  this  case,  it  is  fair  to  presume  that  the 
treatment  aborted  the  course  of  the  disease,  and  did 
give  relief  from  the  first  treatment. 

In  an  article  on  Simple  Methods  of  Eelieving 
Pain,  J.  H.  Kellogg,  writes  thus  of  Radiant  Heat : — 
' '  Kadiant  Heat  consists  of  the  application  of  a  light- 
ed electric  lamp,  with  a  suitable  reflector,  to  the  part 
affected.  It  is  a  most  excellent  heat  to  relieve  pain. 
The  heat  is  more  penetrating  than  that  from  any 
other  source  except  the  arc  light  and  sunlight." 

J .  K.  Dixon,  of  Toronto,  says : — "I  have  employ- 
ed the  incandescent  lamp  a  great  deal  after  a;-ray 
work.  When  you  are  compelled  to  ic-ray  a  part  for 
a  long  time  and  the  parts  get  in  such  a  condition 
that  there  is  a  fear  of  their  breaking  down,  the  light 
will  improve  the  local  nutrition  of  the  skin. ' ' 
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Stereoscope  for  Viewing  X-Ray  Pictures. 


CHAPTER  III. 


THE  X-RAY. 

The  x-TSij  is  a  stimulant,  which,  in  modera- 
tion, causes  hyperemia ;  and,  in  excess,  produces  ne- 
crosis. The  greatest  effect  of  the  radiation  is  at 
the  terminus  of  the  penetration  of  the  ray.  The 
body  cells  are  supposed  to  absorb  the  rays  and 
fluoresce,  then  chemical  reaction  follows.  Radia- 
tion increases  cell  growth,  leucocytosis  and  phagocy- 
tosis. It  causes  the  degeneration  and  absorbtion 
of  such  low  resisting  tissues  as  epithelioma,  sarcoma 
etc.,  while  the  higher  resistance  of  normal  tissue 
protects  it  from  untoward  effects. 

C.  E.  Ochsner  and  others  observe  that  expos- 
ures to  x-raj  Sit  first  greatly  increase  the  vascular- 
ity of  the  tissues,  while,  under  extended  treatment, 
these  become  ischemic,  brittle,  and  bleed  much  more 
freely  than  does  normal  tissue. 

THE    TECHNIC    OF    THE   APPLICATION    OF    THE   X-EAY. 

The  factors  which  enter  into  the  amount  of  dos- 
age are : — 

1.  The  vacuum  of  the  tube. 

2.  The  degree  of  fluorescence  of  the  tube. 

3.  The  distance  of  the  patient  from  the  tube. 

4.  The  duration  and  frequency  of  the  treat- 
ment. 

5.  The  depth  of  the  tissue  to  be  treated. 

6.  The  effects  produced  by  the  treatment. 

1.  The  most  practical  and  convenient  way  to 
measure  the  dosage — or,  intensity  of  the  tube — is 
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to  measure  the  distance  through  which  it  forces  a 
spark  between  the  prime  conductors  of  the  machine. 
The  higher  the  vacuum  of  a  tube  the  greater  is  its  re- 
sistance. Hence,  the  stronger  is  the  current  need- 
ed to  overcome  the  resistance  and  the  greater  is  the 
energy  of  the  tube. 

A  tube  is  loiv  when  it  forces  a  spark  from 
one  to  three  inches  only  between  the  prime  conduc- 
tors of  the  machine ;  medium  when  a  spark  is  forced 
from  three  to  five  inches ;  and  high  when  the  distance 
is  above  five  inches. 

2.  Grubbe,  alone,  seems  to  regard  this  factor. 
He  recommends  a  barely  discernihle  light  in  the  tube. 
When  a  brilliant  light  is  reached,  it  will  not  be  in- 
tensified by  a  large  increase  of  the  voltage;  hence^ 
the  constancy  of  the  dosage  can  be  best  secured  with 
a  faint  light. 

3.  It  is  a  good  working  rule  to  place  the  patient 
from  one  to  two  inches  further  from  the  surface  of 
the  tube  than  the  greatest  distance  which  the  tube  can 
force  a  spark  across  the  spark  gap. 

4.  Three  to  ten  minutes  with  the  coil,  or  five  to 
twelve  with  the  static  machine — when  the  raying  is 
constant.  With  interrupted  flashing,  (Cook's  meth- 
od), I  am  in  the  habit  of  giving  from  five  to  twelve 
minutes  treatment,  during  which,  the  tube  is  active 
only  half  the  time.  The  frequency  of  the  treatment 
should  lessen  progressively  at  first,  daily,  for  one  or 
two  weeks ;  then,  tri-weekly,  etc. — as  the  effect  is 
cumulative. 

5.  The  greater  the  depth  of  the  tissue  to  be 
treated,  the  higher  must  be  the  vacuum  of  the  tube, — 
and  this  is  indicated  by  the  length  of  the  spark  gap. 
The  gap  may  be  two  inches  for  the  treatment  of  the 
lids  and  surface  of  the  globe,  and  from  three  to  five 
for  intraocular  and  orbital  treatment.  The  vacuum 
of  the  tube  can  be  maintained  only  by  placing  the  wire 
automatic  regulator  just  beyond  its  sparking  distance 
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from  the  catliode  of  the  tube.  In  use,  the  vacuum 
tends  to  rise,  on  account  of  the  dissipation  of  the 
contents  of  the  tube  either  in  or  through  its  wall,  or 
upon  the  surface  of  the  electrodes.  When  the  rise 
of  vacuum  increases  so  high,  as  to  prevent  the  cur- 
rent passing  through  the  main  tube,  it  passes 
through  the  auxiliary  tube  to  the  tip  of  the  regula- 
tor. This  regulating  discharge  passes  through  a 
bunch  of  mica  discs  in  the  accessory  tube, — heats 
them  and  liberates  occluded  gas  which  flows  through 
the  main  tube,  lowers  its  vacuum  and,  again  the  cur- 
rent passes  through  it. 

The  vacuum  can  also  be  lowered,  as  desired,  by 
connecting  the  cathode  cord  with  the  regulating- 
wire  and  the  anode  cord  with  the  anode  of  the 
tube.  The  vacuum  is  raised  by  connecting  the 
anode  cord  with  the  platinum  coil  which  is  in  the 
auxiliary  chamber  and  which  is  heated,  and  absorbs 
the  air  in  the  tube. 

A  good  focus  tube  should  concentrate  the 
cathode  rays  upon  the  centre  of  the  target  producing 
a  dull  spot  when  in  action  and  it  should  be  possible  to 
raise  its  vacuum  in  five  to  ten  minutes,  and  lower  it  in 
a  few  seconds.  It  should  be  made  of  glass  that  is  free 
from  lead.  The  presence  of  lead  interferes  with  the 
transmission  of  the  ic-rays  and  hence,  in  order  to  in- 
terfere the  least  with  the  transmision,  it  is  necessary 
to  make  the  tube  thinner  and  more  fragile  than  is  de- 
sirable. 

6.  If  itching,  burning,  redness,  swelling,  pig- 
mentation, blanching  or  loosening  of  the  hairs  ap- 
pears, discontinue  the  raying  until  these  symptoms 
disappear,  unless  dermititis  is  desired. 

Notwithstanding  the  many  applications  for  the 
regulation  of  rr-ray  dosage,  most  operators  depend 
upon  the  length  of  the  spark  gap  of  the  exciting  ma- 
chine. 

As  the  a;-ray  has,  perhaps,  been  used  more  ex- 
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tensively  in  diseases  of  the  skin,  than  in  any  other 
class  of  diseases,  and  as  Dr.  William  Allen  Pusey,  of 
Chicago,  has  had  one  of  the  longest  and  most  exten- 
sive experiences  in  its  use,  and  has  embodied  his 
views  in  one  of  the  best  written  books  on  the  subject, 


Fig.  84. — X-Ray  Tube  With  Automatic  Regulator. 

I  gladly  avail  myself  of  the  opportunity  of  bringing 
to  my  readers  the  results  of  his  wide  experience,  by 
quoting  freely  from  his  work,  entitled : — 


KOENTGEN  KAYS  IN   THERAPEUTICS  AND  DIAGNOSIS. 

The  Ejfect  of  X-Rays  on  Tissues. — The  first 
effect  of  a;-rays  upon  the  skin  is  either  slight 
pigmentation,  slight  erythema,  blanching  or  loosen- 
ing of  the  hairs.  Either  one  of  these  changes  may 
come  first.  Pigmentation  may  occur  without  red- 
ness ;  again,  it  may  be  very  slight,  or  not  occur,  or  be 
completely  overshadowed  by  the  redness-  Loosening 
of  the  hairs  frequently  occurs  without  blanching,  but 
I  have  not  seen  the  reverse  happen.  Neither  of  these 
latter  changes  occurs  without  accompanying  pigmen- 
tation or  erythema. 

Pigmentation. — This  pigmentation  from  moder- 
ate x-iaj  influence  differs  in  no  apparent  respect 
from  that  produced  by  exposures  to  sunlight.    Skins 
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which  burn  rather  than  tan  under  sunlight  develop 
erythema  rather  than  pigmentation  under  x-ysljs. 

Dermatitis. — The  inflammatory  effects  pro- 
duced by  x-TSijs  upon  tissues  may  be  divided  into 
four  classes.  In  burns  of  the  first  degree,  there  is 
dry  dermatitis  with  erythema  without  destruction  of 
tissue;  in  burns  of  the  second  degree,  dermatitis 
with  the  formation  of  vesicles  and  blebs,  but  without 
deeper  involvement;  in  burns  of  the  third  degree, 
destruction  of  the  epidermis ;  in  burns  of  the  fourth 
degree,  the  destruction  involves  not  only  the  entire 
epidermis,  but  the  corium  as  well,  and  also  the  un- 
derlying tissue  to  a  greater  or  less  extent. 

Deep  Seated  X-Ray  Effects. — Several  cases 
have  been  reported  of  internal  lesion  due  to  rr-rays 
without  corresponding  effect  upon  the  overlying 
tissue.  It  is,  I  believe,  a  priori  highly  improb- 
able that  primary  deep  seated  rr-ray  eifects  can  be 
produced  upon  normal  tissue  without  more  intense 
effect  being  produced  in  the  overlying  tissue,  and 
there  are  no  cases  on  record  that  tend  to  weaken  this 
theoretical  position. 

Time  of  First  Appearance  of  Symptoms. — The 
time  varies  from  the  appearance  of  symptoms  at  the 
time  of  exposure  or  a  few  hours  later  to  several 
weeks  thereafter.  In  a  vast  majority  of  cases,  how- 
ever, the  first  appearance  is  from  three  to  fifteen 
days  after  exposure.  In  Codman's  table,  of  70 
cases,  the  signs  and  symptoms  in  three  instances  oc- 
curred after  the  fourth  week. 

Cumulative  Effects. — Since  there  is  a  period  of 
incubation,  lasting  several  days,  and  since  the  effects 
themselves  continue  for  many  days,  it  follows  neces- 
sarily that  exposures  repeated  during  either  of  these 
periods  must  increase  the  effect  upon  the  tissues. 

Idiosyncrasies. — ^According  to  almost  universal 
opinion,  there  is  a  marked  difference  in  the  way  in 
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wMcli  tissues  of  different  individuals  react  to  the  in- 
fluence of  a;-rays. 

Question  of  Dangerous  and  Safe  Exposures. — 
In  Godman's  table,  of  45  cases,  wliicli  have  caused 
injury,  there  is  one  case  in  which  an  exposure  19.68 
inches  from  the  tube  for  30  minutes  caused  injury 
after  one  day  of  incubation. 

I  believe,  says  Dr.  Pusey,  that  a  moderate  vari- 
ation in  the  susceptibility  of  individuals  is  constant- 
ly found,  but  that  this  difference  rarely  amounts  to 
more  than  four  times  as  great  susceptibility  in  one 
individual  as  in  another.  The  only  part  in  which  I 
have  found  particular  susceptibility  to  rr-rays  is  the 
eyes.  Cases  of  conjunctivitis  from  rr-rays  have  been 
reported  by  King  and  Scherer.  Conjunctivitis  is 
readily  produced  by  x-rsij^,  and  the  process  by 
involving  the  cornea,  may  become  dangerous  to 
sight.  .In  1902,  I  called  attention  to  the  possibility 
of  atrophy  of  the  rods  and  cones  of  the  retina  from 
rr-ray  exposures.  Apparently,  that  danger  was  theo- 
retical rather  than  practical,  for  the  effect  upon  the 
conjunctiva  and  cornea  will  in  all  probability  be- 
come severe  before  the  effect  will  show  in  the  retina. 
Scholtz  believes  that  the  only  effect  produced  upon 
the  eyes  by  r:i;-rays  is  conjunctivitis  and  that  there  is 
no  effect  upon  the  retina. 

With  regard  to  the  above,  in  my  experience,  I 
(Coleman)  would  say,  that  I  have  found  the  eye 
tolerates  the  ic-ray  much  better  than  does  the  sur- 
rounding tissue,  neither  of  which  do  I  ever  protect. 
This  toleration  is  probably  due  to  the  constant  moist- 
ure of  the  eye.  A  conjunctival  reaction  has  almost 
never  occurred.  In  one  instance,  a  punctate  kera- 
titis occurred  without  any  conjunctivitis. 

Retinitis  has  not  occurred  in  any  case.  In  two 
instances,  necrosis  of  the  upper  lid  took  place,  and, 
in  one  other,  there  was  the  temporary  loss  of  a 
lovely  pompadour;  in  a  very  few,  the  loosening  of 
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some  of  the  lashes  without  any  involvement  of  the 
eye.  Notwithstanding  this,  the  importance  of  so 
invaluable  an  organ  as  the  eye  demands  the  utmost 
caution  in  exposing  it  to  a;-ray  treatments.  I  would 
add  one  simple  precaution.  Test  the  vision  before 
each  seance,  and,  if  it  be  found  lower  than  at  the 
previous  visit,  discontinue  temporarily  the  treat- 
ment. 

Pusey  has  never  had  any  reason  to  believe  that 
skins  that  are  dry  and  skins  that  are  covered  with 
sweat  are  of  any  appreciable  importance  in  deter- 
mining the  production  of  x-raj  effects  upon  the  skin. 

Anodyne  Effect  of  X-Rays. — Many  observers 
have  called  attention  to  the  marked  anodyne  effect 
of  a;-rays  in  painful  conditions.  The  anodyne 
effect  of  ic-rays  is  not  confined  to  malignant  diseases. 
Gocht  has  reported  a  very  severe  case  of  trigeminal 
neuralgia,  which  was  entirely  relieved  by  fourteen 
:i;-ray  exposures.  Stembo  has  reported  twenty-eight 
cases  of  various  forms  of  neuralgia,  of  which  twen- 
ty-one or  75  per  cent,  were  promptly  relieved.  Re- 
lief usually  followed  three  exposures. 

The  Effect  of  X-rays  on  Bacteria. — The  fact 
that  organisms  in  living  tissues  can  be  destroyed 
by  exposures  to  x-rajs,  while  the  same  organ- 
isms in  inert  cultures  are  uninfluenced  by  x-raj  ex- 
posures, proves  positively  that  it  is  not  the  influence 
of  ^-rays  per  se  that  causes  the  destruction,  but  that 
the  tissues  themselves,  doubtless  under  conditions 
of  activity  excited  by  the  x-rajs,  play  the  important 
role  in  the  germicidal  process.  It  may  well  be  im- 
agined that  this  process  is  in  the  nature  of  stimula- 
tion of  the  cells,  which  are  rendered  thereby  better 
able  to  take  care  of  the  invasion  of  the  organisms. 
That  the  effect  on  bacteria  is  caused  by  increased 
phagocytosis,  has  been  suggested  by  Blaise  and 
various  other  writers.  The  evidence  now  at  hand 
points  rather  against  very  marked  effect  upon  bac- 
teria deeply  seated  in  the  tissues. 
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Influence  on  Tuberculosis. — Mnsham  concluded 
that  ^-rays  exercise  no  influence  on  general  tubercu- 
losis, but  that  they  restain  local  tuberculosis  to  a 
point  where  its  action  is  very  slight.  On  the  other 
hand,  Ausset  and  Bedart  have  reported  tuberculosis 
peritonitis  cured  under  the  a;-ray  exposure. 

In  tubercular  conditions  of  the  eye,  I  (Coieman), 
have  found  a;-rays  most  effective  for  relief. 

What  is  the  Property  in  X-rays  That  Affects 
Tissues? — Accepting,  as  we  must  that  the  changes 
in  tissues  produced  under  x-raj  exposures  are  due  to 
the  x-rajs  themselves,  what  is  the  property  in  ^-rays 
that  causes  these  changes?  A  little  consideration 
leads  inevitably  to  the  conclusion  that  it  is  the  actinic 
properties  of  x-rajs  which  are  identical  with,  or  very 
analogous  to  the  actinic  properties  of  light.  The 
physical  resemblance  between  x-rajs  and  light  are 
very  close.  X-rays  are  by  no  means  all  of  one  char- 
acter, but  consist  of  ''a  mixture  of  rays,  which 
are  absorbed  in  different  intensities."  (Roentgen.) 
We  have  one  fact  in  the  effect  of  x-rajs  upon  the 
organs  of  sight,  which  is  the  strongest-  possible  pre- 
sumptive evidence  that  x-rajs  are  a  form  of  energy 
of  the  closest  similarity  in  character  to  light;  and 
that  is  that  a;-rays  can  produce  a  light  sensation  up- 
on the  retina.  Roentgen  states  ''The  fact  observed 
by  Herr  H.  G.  Brandes,  that  the  x-raj  can  produce 
a  light  sensation  upon  the  retina,  I  have  found  con- 
firmed. In  November,  1895,  I  perceived  a  feeble 
sensation  when  I  was  in  an  entirely  darkened  room, 
whenever  discharges  were  sent  through  a  Hittorf 
tube.  I  never  saw  this  phenomenon  repeated,  be- 
cause, later,  instead  of  a  Hittorf  tube,  other  ap- 
paratus was  used,  not  exhausted  so  much,  and  not 
provided  with  platinum  anodes.  On  account  of  their 
state  of  high  exhaustion,  Hittorf  tubes  furnish  rays 
which  are  only  slightly  absorbed-     With  the  hard 
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tubes  now  in  general  nse,  the  experiment  of  Brandes 
may  be  easily  repeated. ' ' 

The  author,  (Coleman),  has  not  been  able  to 
perceive  any  light  sensation,  when  exposed  to  his 
rr-ray  tube — but  possibly,  the  vacuum  has  not  been 
sufficiently  high. 

It  would  seem  reasonable  to  conclude,  says 
Pusey,  that  the  property  of  ic-rays  that  causes  re- 
arrangement of  the  molecules  of  a  silver  salt,  is  the 
same  that  effects  the  cellular  mechanism  of  the  intra- 
cellular structure.  It  must  be  accepted,  that  ^r-rays 
have  less  germicidal  power  than  has  ultra-violet. 
Downs  and  Blunt  conclude  from  their  investigation 
that  light  is  inimical  to  the  growth  of  bacteria,  and, 
under  favorable  circumstances,  wholly  prevents  it. 
This  action  is  nearly  confined  to  the  end  of  the  spec- 
trum. If  the  germicidal  properties  of  light  be  rep- 
resented by  a  curve,  the  high  point  occurs  at  the 
violet  end  of  the  spectrum,  sinking  rapidly  between 
the  blue  and  the  green,  there  being  still  some  effect 
produced  by  the  red  rays,  and  this  effect  of  light  is 
in  proportion  to  the  amount  of  free  oxygen  in  the 
culture  medium.  Buchner  observes  that  the  rays  of 
greatest  germicidal  properties,  at  least,  as  regards 
the  typhoid  bacillus,  are  those  around  the  blue  line 
of  the  spectrum,  which  have  a  stronger  germicidal 
property  than  the  ultra-violet  rays.  In  other  words, 
the  germicidal  properties  of  light  rays  do  not  cor- 
respond entirely  to  their  actinic  properties. 

The  Technique  of  X-Ray  Exposures  for  Thera- 
peutic Purposes. — The  central  idea  in  every  method 
of  using  the  x-tslj  for  therapeutic  purposes,  is  to  use 
the  agent  so  as  to  get  a  sufficient  effect,  while  reduc- 
ing to  a  minimum  the  risk  of  producing  rr-ray  burns 
of  severe  character. 

Standard  Light. — I  use  as  my  standard  a  light 
produced  in  a  fairly  soft  tube  by  a  coil  of  i^-inch 
spark  length,  with  a  primary  current  of  twelve  volts 
and  one  and  one-half  amperes,  interrupted  a  thous- 
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and  times  per  minute.  This  current  througli  such  a 
coil  produces  a  thin  spark  about  3^2  inches  in  length, 
and  this  produces  a  light  that  will  give  clearly  the 
bones  of  the  hand  on  a  barium  platino-cyanide  screen 
at  a  distance  not  exceeding  20  inches  from  the  tube. 
It  gives  a  light,  which  for  therapeutic  purposes  is, 
under  almost  all  circumstances,  well  within  the  limits 
of  safety.  The  mode  of  treatment  which  I  pursue  is 
based  upon  the  repeated  use  of  a  small  quantity  of 
light,  rather  than  the  use  of  more  powerful  expo- 
sures less  frequently.  This  is  done,  of  course,  in  the 
interest  of  safety. 

Duration  and  Distance. — ^With  such  a  light,  I 
begin  with  exposures  at  15  cm.  {6  inches)  from 
the  surface  to  the  wall  of  the  tube  and  grad- 
ually reduce  the  distance,  so  that,  by  the  end  of  two 
weeks,  if  there  is  no  evidence  of  reaction,  the  tube  is 
placed  at  a  distance  of  5  to  S  c.  m.  At  the  end  of  two 
weeks,  I  begin  to  increase  the  length  of  exposures, 
and  by  the  end  of  two  weeks  more,  I  begin  to  extend 
the  time,  if  no  reaction  appears,  up  to  15  minutes. 
The  maximum  exposure  which  I  give,  except  in  the 
rarest  cases,  is  15  minutes  at  5  c.  m.  {2  inches)  from 
the  wall  of  the  tube. 

Frequency  of  Exposure. — ^With  such  a  light  as 
I  use,  exposures  are  usually  given  daily  for  two  or 
three  weeks  without  the  production  of  any  marked 
degree  of  dermatitis.  When  it  is  desired  to  get  the 
tissues  promptly  under  the  influence  of  x-rsij^,  my 
plan  is  to  give  exposures  six  days  in  the  week. 

Preliminary  Exposure  to  Determine  Suscepti- 
bility.— "When  I  wish  to  exercise  extreme  caution,  I 
give  three  preliminary  exposures  of  5  minutes  each, 
with  the  tube  at  15  c.  m.  distance,  with  a  weak  stand- 
ard light,  on  three  successive  days,  and  then  wait 
three  weeks  to  see  if  any  reaction  occurs.  Such  pre- 
liminary exposures,  I  believe,  are  an  excess  of  cau- 
tion under  most  circumstances. 
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Distance  of  Tube. — The  distance  at  which  I 
place  my  tube  is  from  15  to  5  c.  m,  from  the  surface. 
When  it  is  desired  to  produce  a  decided  effect,  the 
tube  is  usually  maintained  at  5  to  8  c.  m.  If  expos- 
ures are  to  be  given  daily,  with  the  tube  at  a  distance 
of  5  c.  m.,  and  ten  to  fifteen  minutes  duration,  one 
must  be  careful  to  keep  a  weak  light.  I  have  made 
many  thousand  exposures  of  the  above  character,  in 
many  instances  have  produced  acute  dermatitis  in- 
tentionally, but  I  have  never  in  any  case  had  a  burn 
that  caused  destruction  of  the  connective  tissue.  As 
a  rule,  upon  the  appearance  of  any  effect  upon  the 
skin  the  treatment  is  stopped — unless  the  situation 
is  grave — and  I  then  wait  for  the  reaction  to  sub- 
side, when  the  treatment  is  again  begun.  It  is  by  no 
means  alwa^^s  necessary  to  carry  the  exposures  to 
the  point  of  producing  dermatitis  in  a  healthy  skin 
in  order  to  destroy  pathological  tissues.  I  wish  to 
emphasize  the  fact,  that,  in  carcinoma  and  other 
malignant  diseases,  it  is  by  no  means  always  neces- 
sary to  produce  an  :2;-ray  iDurn,  even  of  the  first  de- 
gree, in  order  to  get  rid  of  the  diseased  tissue. 
There  is  in  my  opinion,  not  the  slightest  vestige  of 
reason  for  the  claim  that  rr-rays  produced  by  the 
static  machine  are  less  liable  to  cause  burns  than 
those  produced  by  coils.  As  bad  burns  as  there  are 
recorded  in  the  literature  have  been  produced  with 
static  machines. 

Tubes. — The  rays  of  a  soft  tube  are  of  rela- 
tively low  penetration,  and  this  penetrating  power 
increases  directly  with  the  degree  of  hardness  of  the 
tube.  The  quantity  of  a;-rays  also  varies  with  the 
hardness  of  the  tube.  A  soft  tube  will  under  given 
conditions  of  current,  produce  a  larger  quantity  of 
a;-rays  than  a  hard  tube.  The  quality  and  the  quan- 
tity of  the  rays  vary  considerably  with  the  age 
of  the  tube.  A  new  tube,  under  given  conditions  of 
current,  will  produce  a  larger  quantity  of  a;-rays 
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than  can  be  produced  in  the  same  tube  under  the 
same  conditions,  after  it  has  been  used  for  a  long 
time,  regardless  of  its  vacuum.  A  tube,  moreover, 
tends  to  become  harder  from  use,  so  that  for  this 
reason  also,  to  produce  a  given  quantity  of  light,  a 
larger  quantity  of  energy  will  be  required  in  the  old 
tube  than  in  the  new  one.  It  is  a  fact  of  practical 
interest  that  old  tubes  may  be  improved  by  giving 
them  rest  from  use.  I  am  now  using  the  first  tube  I 
ever  used.  It  became  so  high  that  no  rays  could  be 
gotten  from  it,  but,  after  a  rest  of  several  months,  it 
was  restored  to  moderate  hardness.  No  satisfac- 
factory  standard  of  classifying  tubes  has  yet  been 
found.  The  usual  plan  of  expressing  the  hardness 
of  tubes  is  by  describing  them  in  equivalent  spark- 
lengths.  This,  however,  expresses  only  the  resis- 
tance of  the  tube,  and  furnishes  no  accurate  state- 
men  of  the  light  produced  by  such  a  tube.  The  usual, 
and  perhaps  the  most  practical  way  of  describing 
the  light  from  any  tube  is  by  using  the  shadow  cast 
by  the  hand  as  a  standard.  The  difference  in  the 
shadows  produced  by  rj;-rays  of  different  degrees  of 
penetration  is  very  well  shown  diagramatically  in 
the  accompanying  illustrations  taken  from  Kien- 
bock. 

In  the  treatment  of  pathological  conditions, 
tubes  must  be  selected  with  a  view  to  the  depth  of 
tissue  which  it  is  desired  to  affect.  It  is  generally 
accepted  that  soft  tubes  produce  a  greater  effect 
upon  the  superficial  tissues  than  hard  tubes.  This 
is  undoubtedly  the  case  for  the  reason  that  only 
those  rays  which  are  absorbed  by  the  tissues  pro- 
duce any  effect  upon  them  and  the  rays  from  a  soft 
tube  are  absorbed  by  the  superficial  tissues,  while 
those  from  hard  tubes  pass  through  the  superficial 
tissues  with  a  minimum  absorption.  There  is,  ac- 
cordingly, a  well  defined  concensus  of  opinion  that 
in  the  treatment  of  superficial  conditions,  like  skin 
diseases,  soft  tubes  are  the  most  suitable ;  while,  for 
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■deep  seated  conditions  hard  tubes  of  greater  pene- 
tration must  be  used.  No  matter  how  high  a  tube 
may  be,  some  of  the  rays  are  absorbed  by  the  first 
tissues  they  strike. 

The  above  thorough  technique  of  Dr.  Pusey  ap- 
plies, chiefly,  to  his  use  of  ic-rays  in  dermatology  and 
malignant  diseases.  In  the  treatment  of  non-malig- 
nant diseases  of  the  eye,  it  is  never  necessary  to  pro- 
duce a  dermatitis  of  the  surrounding  tissues.  (Cole- 
man). 

Protectives. — In  all  methods  of  using  ic-rays 
for  therapeutic  purposes,  provisions  are  made 
for  protecting  the  surfaces  surrounding  the  part  to 
be  treated.  There  are  two  ways  of  doing  this :  one  is 
to  surround  the  tube  with  an  opaque  covering  so 
that  the  rays  have  exit  only  at  one  point;  the  other 
is  to  protect,  by  some  opaque  covering,  the  surfaces 
of  the  body  which  are  within  the  influences  of  the 
rays.  The  first  method  is  carried  out  by  placing  the 
tube  in  a  box.  The  second  method  consists  in  using 
shields,  with  openings  cut  in  them  to  correspond  to 
to  the  area  which  it  is  desired  to  expose-  Eecently, 
I  have  used  sheets  made  from  an  alloy  of  95  per  cent 
lead  and  5  per  cent  tin.  I  have  found  that  lead  1/32 
of  an  inch  thick  is  not  too  thick  to  be  conveniently 
handled,  and  it  is,  I  believe,  best  for  these  masks.  My 
practice  from  the  first  has  been  to  cover  the  masks 
on  both  sides  with  ordinary  wrapping  paper.  This 
furnishes  satisfactory  insulation,  and  has  the  con- 
venience of  being  easily  washed  off  and  replaced. 

Masks  for  Special  Parts  of  the  Body. — In  mak- 
ing exposures  in  the  mouth  and  pharynx,  I  have  used 
a  lead  mask  of  sufficient  size  to  cover  the  face.  To 
this  is  soldered  at  right  angles  a  short  piece  of  block- 
tin  pipe,  and  a  hole  cut  in  the  pipe.  This  pipe  can  be 
moulded  or  cut  to  the  shape  required. 
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Lesions  Around  the  Eyes. — The  most  difficult 
skin  surface  to  protect  is  that  of  the  eyes.  Les- 
ions at  the  canthi  can  easily  be  treated  because  of 
their  distance  from  the  cornea,  but,  in  lesions  of  the 
upper  lid  and  of  the  lower  lid,  it  is  more  difficult  to 
protect  the  eyes.  It  is  difficult  to  protect  the  con- 
junctiva in  exposing  the  upper  lids.  In  such  cases,. 
one  has  to  rely  largely  upon  giving  the  exposures 
very  cautiously.  Fortunately,  the  commonest  les- 
ions, epitheliomata,  that  we  are  called  upon  to  treat 
about  the  eye,  rarely  occur  primarily  upon  the  up- 
per lid.  Lesions  on  the  lower  lids  I  have  been  able 
to  treat  very  easily  by  shaping  the  masks  to  corres- 
pond with  the  curve  of  the  eye-ball  and  carefully 
cutting  slips  to  correspond  to  the  area  on  the  lid  to 
be  exposed.  Then  the  lower  lid  can  be  pulled  down 
by  taking  a  strip  of  adhesive  plaster  and  fastening-^ 
it  below  the  border  of  the  lid,  and  having  the  patient 
draw  it  downwards  during  the  exposure.  All  of 
the  conjunctivitides  I  have  seen  under  the  a;-ray 
exposures  have  yielded  to  protargol  and  boric  acid 
solutions. 

Indications  for  the  Therapeutic  Use  of  X-rays. 
— The  effects  of  rr-rays  which  offer  possibilities  of 
therapeutic  applications  are  as  follows  : 

{1)  Their  effect  in  causing  atrophy  of  the  ap- 
pendages of  the  skin. 

(2)  Their  destructive  action  upon  organisms  in 
living  tissue. 

(3)  Their  stimulating  action  upon  the  meta- 
bolism of  tissues. 

(4)  Their  power  of  destroying  certain  patho- 
logical tissues. 

(5)  Their  anodyne  effect. 

THE  USE  OF  SMALLEK  DOSES  OF  X-EAYS  IN"  EADIOTHEEAPY. 

Prof.  H.  Rieder,  of  Munich,  says : — 

The  method  much  advocated  some  time  ago,  for 
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such  diseases  as  lupus,  psoriasis,  etc.,  was  to  give 
the  maximal  dose  that  could  be  borne  without  in 
jury  to  the  normal  tissues.  This  method  is  now 
rightly  being  abandoned,  since  we  find  the  rays 
often  exert  a  beneficent  action  when  used  in  such 
small  doses  that  they  have  very  little,  if  any,  reac- 
tion on  the  skin. 

In  my  opinion  then,  it  is  the  minimum  and  not 
the  maximum  dose  which  is  of  the  most  importance 
in  radio-therapy.  The  adoption  of  the  largest  dose, 
compatible  with  the  preservation  of  the  skin,  is  only 
to  be  recommended  when  attacking  malignant  neo- 
plasms. 

The  treatment  has  proved  successful  in  persist- 
ent neuralgia  of  the  trigeminal  nerve,  etc. 

In  ulcerated  and  warty  forms  of  lupus  vulgaris 
and  erythematosis,  the  repeated  three  to  five  min- 
utes radiations,  with  a  medium  hard  tube,  have 
proved  more  successful  than  intense  irradiations 
with  a  soft  tube. 

In  lapus  vulgaris,  the  treatment  by  radio-ther- 
apy and  photo-therapy  seems  to  give  the  best  re- 
sults when  the  individual  patches  are  radiated  with 
the  arc,  and  the  whole  area  with  a;-ray,  for  five  min- 
utes, once  a  fortnight.  For  lupus,  there  may  often 
be  other  better  modes  of  treatment.  Very  encour- 
aging results  have  been  obtained  by  the  irradiation 
of  trachoma. 

In  the  treatment  of  struma  and  Basedow's  Dis- 
ease, one  or  two  irradiations  of  five  minutes  seem  to 
be  sufficient  to  produce  therapeutic  results. 

USING  THE  X-EAY  WITHOUT  BURNING. 

Albert  C.  Geyser  writes : — All  methods  of  dos- 
age are  fallacious,  because  they  cannot  take  into 
consideration  the  idiosyncrasy  of  the  patient. 

Two  and  a  half  years  ago,  a  tube  was  perfect- 
ed which  I  have  named  the  Cornell  Tube.     When 
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the  tube  is  brought  into  contact  with  the  patient, 
only  the  ionizing  effect  of  the  ic-ray  is  exerted,  and 
this  is  all  that  is  needed  to  furnish  the  most  bril- 
liant therapeutic  results. 

During  the  past  two  and  a  half  years,  this  sys- 
tem has  been  used  at  Cornell  Medical  College,  and, 
in  over  5,000  applications,  not  a  single  case  of  der- 
matitis has  developed. 


Fig.  85. — Cornell  X-Ray  Contact  and  Cavity  Tube. 

(This  is  a  small  focus  tube,  through  the  terminal  end  of 
which  the  rays  are  projected;  the  rest  of  the  tube  being  made  of 
lead  glass  to  prevent  any  transmission  of  the  rays.) 


A    METHOD    OF    DEEP  EOENTGEN"    lEKADIATION"    WITHOUT 
INJUEY  TO  THE  SKIN". 

Dr.  Alban  Hohler,  of  Wiesbaden,  says  : 
The  following  is  a  description  of  a  method  for 
introducing  considerable  doses  into  the  deeper  tis- 
sues  without  injury,   and  for   securing  protection 
against  Eoentgen  burning. 

By  irradiation  without  a  filter,  we  are  in  danger 
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of  burning  the  skin  and  producing  severe  ulcera- 
tion; whereas,  if  a  filter  is  used,  although  we  are 
enabled  to  introduce  the  rays  without  injury  to  the 
skin,  they  are  so  much  reduced  in  intensity  that  they 
exercise  a  stimulating  rather  than  an  inhibiting  and 
destructive  influence  on  the  organ. 

I  shall  endeavor  to  describe  a  method,  by  which, 
the  dose  could  be  increased  fifty  fold  without  per- 
manent injury  to  the  skin.  However  necessary  a 
small  radiating  focus  may  be  for  skiagraphy,  it  pos- 
sesses no  advantage  for  radio-therapy.  I  have, 
therefore,  had  a  focus  tube  constructed,  in  which, 
the  radiating  surface  of  the  anticathode  is  from  one 
to  one  and  a  half  c.  m.  in  diameter.  With  this  tube, 
I  employ  a  wire  gauze  screen,  with  fourteen  meshes 
to  the  inch,  such  as  that  used  for  wire  blinds.  A 
gauze  may  be  made  of  somewhat  thicker  lead  wire, 
or  best,  of  platinum.  The  gauze  is  laid  on  the  skin, 
or,  with  the  interposition  of  a  thin  leather  screen, 
and  the  focus  tube  is  adjusted  a  few  c.  m.  above  the 
gauze.  By  this  device,  we  obtain  a  perfectly  uni- 
form irradiation  at  a  certain  definite  depth, — as  uni- 
form as  if  there  were  no  metal  network.  The  gauze, 
nevertheless,  enables  us  to  give  much  more  consid- 
erable doses  of  ic-ray  without  danger  of  producing 
an  ulcer. 

While  each  individual  cell  of  the  tumor  or  deep 
tissues  receives  an  equal  irradiation,  the  skin  itself 
is  irradiated  only  through  the  meshes  of  the  net,  and 
the  cutaneous  cells,  directly  under  the  wires,  are 
protected  from  the  rays.  With  this  intense  irradia- 
tion, the  portions  of  the  skin  exposed  through  the 
meshes  of  the  net  are  entirely  destroyed;  but  these 
small  necrotic  areas  will  heal  in  a  few  weeks,  since 
each  necrotized  point  is  completely  surrounded  by 
uninjured  cells  and  vessels. 

The  same  principle  obtains  as  in  the  puncti- 
form  cauterization  of  an  angioma  with  the  Paquel- 
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in  cautery.  Tlie  remarkable  rapidity  with,  which 
such  punctiform  sloughs  heal  is  well  known.  It  is 
of  advantage  that  the  gauze  and  filter  should  be 
pressed  close  to  the  skin.  This  may  be  done  by  the 
compression  screen.  Focus  tubes,  with  large  focus, 
adapted  for  use  by  this  method  are  constructed  by 
Reiniger,  Gebbert  and  Schall,  of  Erlangen. 

This  raying  is  especially  adapted  to  the  treat- 
ment of  deep  organisms. 


Fit 


.— X-Ray  Tube  Shield. 


X-KAY  PLASHES. 

In  contradistinction  to  the  usual  continuous  ap- 
plication of  the  rr-ray  Dr.  Finley  R.  Cook,  of  New 
York,  has  introduced  a  method  which  he  calls 
Roentgen  ray  flashes  or  intermittent  ic-rays,  and 
claims  for  this  certain  advantages,  as  detailed. 

By  making  and  breaking  the  primary  current, 
thereby  securing  flashes,  it  is  possible  to  shorten 
the  distance  of  the  tube,  greatly  increase  the  amper- 
age, eliminate  the  danger  of  the  accumulative  effect, 
secure  greater  penetration,  and  at  the  same  time 
obtain  a  far  greater  degree  of  stimulation  than  has 
hitherto  been  possible  with  the  continuous  rays. 
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The  degenerative  action  of  the  continuous  and 
the  regenerative  action  of  the  intermittent  rays 
were  first  demonstrated  in  the  eye.  If  a  cataract 
approaching  maturity  were  exposed  to  the  contin- 
uous rays,  an  ephemeral  stimulation  and  improve- 
ment in  vision  was  sooner  or  later  followed  by 
ripening  through  hyperstimulation  or  irritation. 
This  discovery  led  to  the  development  of  a  tech- 
nique for  maturing  a  cataract  for  extraction. 

With  flashes,  however,  although  using  much 
greater  amperage,  irritation  and  ripening  were 
avoided  in  such  cases,  and  in  incipient  cataract  not 
only  a  purely  stimulating  and  regenerating  action 
was  invariably  obtained  with  more  or  less  im- 
provement in  vision,  but  this  effect  could  be  main- 
tained throughout  the  entire  course  of  treatment. 

In  the  organs  of  special  sense,  blindness  and 
deafness  have  resulted  after  a  prolonged  treatment 
for  recurrent  cancer  in  close  proximity  to  the  eye 
and  ear. 

The  regenerative  action  of  flashes  is  both 
local  and  general  and  is  accomplished  prin- 
cipally through  their  action  upon  the  blood  vessels. 
They  dilate  arteries,  lower  blood  pressure,  and  in- 
duce an  active  and  natural  hyperemia.  They  stim- 
ulate cellular  metabolism  without  exhaustion.  In 
the  eye,  this  regenerative  action  can  be  obtained  in 
the  cornea,  iris,  crystalline  lens,  choroid,  retina,  and 
optic  nerve. 

With  a  high  tube  focused  over  the  chest  and 
abdomen,  the  pulse  rate  has  been  lowered  ten  beats 
per  minute,  and  the  blood  pressure  ten  manometers 
with  one  instantaneous  flash.  With  sixty  such 
flashes,  a  fall  of  sixty  manometers,  and  thirty-five  in 
the  pulse  rate  has  been  accomplished  in  a  minute 
and  twenty  seconds. 

The  discovery  by  Dr.  Cook  of  the  regenerative 
influence  of  x-vsij  flashes  in  degenerative  conditions 
of  the  eye  has  led  to  its  employment  in  more  than 


164  THE  X-KAY. 

a  hundred  cases  which  are  now  being  prepared  for 
publication.  These  cases  include  atrophy  of  the 
optic  nerve,  detachment  of  the  retina,  chronic  glau- 
coma, cataract,  keratitis,  leueoma  adherens,  sta- 
phyloma, chronic  iritis,  iridochoroiditis,  and  im- 
pairment of  vision  not  associated  with  any  specific 
local  disease. 

In  a  number  of  cases  where  the  blindness  was 
of  such  a  degree  as  to  necessitate  the  use  of  a  guide, 
sufficient  restoration  of  sight  has  been  given  to  en- 
able the  patients  to  be  independent  and  to  read  ordi- 
nary print.  Perception  of  light  has  been  obtained 
where  it  had  been  lost  for  twenty  years.  In  one 
case,  where  vision  was  only  perception  of  light  for 
a  period  of  eight  years,  it  was  restored  to  that  of 
reading  large  print  in  one  treatment.  In  one  case, 
where  vision  was  zero,  and  had  probably  been  so  for 
twelve  years,  ability  to  count  fingers  and  read  large 
type  at  close  range  was  obtained  after  two  week's 
treatment.  In  several  cases  where  vision  was  only 
perception  of  light  for  less  than  two  year's  dura- 
tion, ability  to  read  large  type  was  obtained. 

Roentgen-ray  flashes  are  made  by  a  special  ap- 
paratus. It  consists  of  a  small  motor,  a  condenser, 
and  a  moving  shaft.  It  can  be  regulated  to  give 
from  sixty  to  six  hundred  flashes  per  minute. 

In  a  general  way,  we  may  state  that  it  is  our 
conviction  that  the  evolution  of  Roentgen-ray 
flashes  eliminates  the  danger  of  x-nsij  treatment. 

While  x-TSij  flashes  may  possibly  lessen  the 
danger  of  burning,  I  cannot  believe  that  all  the  risk 
is  "eliminated."  (C.) 

COMPARISON     OF     THE     X-EAY     WITH     OTHER     FORMS     OF 
RADIANT  ENERGY. 

William  Benham  Snow,  of  N.  Y.,  comparing  the 
ic-ray  with  other  forms  of  radiant  energy  says :  A 
remarkable  contrast  exists  between  the  ultra-violet 
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and  the  :r-ray ;  the  latter  are  not  ' '  sorted  out ' '  from 
one  another,  but  go  straight  on  without  any  devia- 
tion whatever.  Sir  Oliver  Lodge  describes  it  as 
follows:  ''It  is  simply  a  solitary  wave,  a  solitary 
pulse,  up  and  down  almost  instantaneously,  and  no 
more;  nothing  continuous,  not  a  succession  of 
waves — a  solitary  pulse,  one  splash  like  a  whip- 
crack  just  again  and  again.  With  every  blow  of  an 
electron,  the  derived  ^-rays  proceed  from  the  tar- 
get in  very  rapid  succession  in  all  these  flashes  or 
cracks,  because  the  electrons  or  cathode  rays  are 
bombarding  the  target  in  very  large  numbers. 

For  the  explanation  of  rr-ray  action  we  used 
the  word  'ionization' — it  ionizes  the  air — renders  it 
conducting ;  and  when  the  air  is  made  conducting,  of 
course,  no  electroscope  nor  anything  else  can  hold  a 
charge.  How  is  air  rendered  conducting?  By 
breaking  up  a  molecule  into  atoms.  Ionization  is 
the  chemical  name — quite  an  old  idea  for  breaking 
up  molecules  into  atoms.  It  is  the  kind  of  action 
that  must  go  on  in  any  electrolyte. 

Air  is  not  a  conductor,  because,  as  a  rule,  it  is 
not  ionized;  but  if  any  cause  breaks  up  the  mole- 
cules into  ions,  air  becomes  a  conductor.  X-rays 
are  very  powerful  for  this  purpose,  and  so  are  cath- 
ode rays. 

Ultra-violet  light  bronzes  and  blisters  the  skin 
to  a  marked  degree,  whether  from  sunlight  or  to  a 
still  greater  degree  from  the  electric  arc,  because 
the  radiations  from  the  arc  are  richer  in  violet  rays. 
If  you  cut  the  heat  off  by  passing  these  through  cold 
water,  the  effect  is  the  same.  Treating  the  subject 
from  the  standpoint  of  radiant  energy,  combining 
the  heat  and  the  light  rays  generally  employed,  the 
effects  of  the  heat  rays  are  also  present,  while  the 
rr-rays  are  devoid  of  heat  rays. 

The  dermatitis  which  is  produced  by  the  Roent- 
gen ray  is  undoubtedly  due  to  the  inliibitory  effects 
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upon  the  cells,  with  the  production,  when  carried  far 
enough  of  tissue  necrosis,  arising  from  the  induc- 
ed activity  of  the  functions  of  metabolism,  by  which 
means  the  tissues  are  starved,  with  resulting  death; 
while  the  dermatitis  arising  from  the  influences  of 
radiant  light  and  heat  energy  are  due,  on  the  con- 
trary, to  the  over-stimulating  action  of  the  radia- 
tions— the  one  producing  dermatitis  by  inhibition 
and  consequent  starvation,  the  other  by  over-stimu- 
lation. The  writer  was  impressed  with  this  truth 
more  than  three  years  since,  and  has  verified  it  con- 
stantly in  the  treatment  and  prevention  of  ^-ray 
dermatitis.  Intense  light  from  the  arc  of  a  marine 
searchlight  was  employed  at  first  on  the  same  day 
following  the  aj-ray  exposure,  with  the  expectation 
that  it  would  act  to  prevent  a  dermatitis  without  in- 
terfering with  the  efficient  effects  of  the  ;2;-ray. 
This,  however,  was  found  to  be  a  mistake  except 
when  employed  with  the  ray  for  the  relief  of  deeply- 
seated  malignant  processes,  the  superficial  cases 
not  improving  under  the  combined  treatment,  there- 
by demonstrating  that  the  effect  of  light  was  to  off- 
set effects  which  we  sought  to  obtain  from  the 
a;-ray,  except  in  tissues  to  which  the  light  did  not 
penetrate. 

The  later  experiments  of  Dr.  Edward  Titus,  in 
which  he  succeeded  in  restoring  the  power  of  germi- 
nation to  seeds  and  eggs  which  had  been  exposed 
first  to  the  a;-ray  and  then  to  light,  while  controls 
which  had  been  exposed  to  the  x-vslJ  only  fail- 
ed to  give  any  evidence  of  developing,  seem  to  be 
conclusive.  These  observations  verify  the  results 
of  the  writer's  experience:  that  in  tissues  exposed 
on  the  same  day  to  both  the  a;-ray  and  light,  derma- 
titis was  prevented  for  more  than  four  months  un- 
der conditions  that  would  ordinarily  have  produced 
it  within  six  weeks,  as  it  had  previously  in  the  same 
cases. 
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The  physical  effects  of  the  ic-rays  are  unques- 
tionably demonstrated  to  be  inhibitory.  Sterility 
seems  to  have  been  produced  in  all  animal  and  vege- 
table kinds  in  which  investigations  have  been  made. 

The  employment  of  intense  radiant  light  and 
heat,  which  in  the  author's  experience  has  been 
found  of  remarkable  power  in  restoring  to  the  tis- 
sues the  normal  activities,  as  of  the  perspiratory 
glands  following  the  use  of  the  ic-ray,  and  also  re- 
cuperating tissues  rapidly  after  an  a;-ray  derma- 
titis, has  so  often  been  demonstrated  that  its  value 
under  these  circumstances  cannot  be  questioned. 

The  indications  for  the  use  of  radiant 
light  and  heat  include,  as  suggested,  (1). 
The  relief  of  all  conditions  arising  from  ex- 
posure to  the  ic-ray  in  which  the  processes 
of  metabolism  have  been  inhibited,  as  when  there  is 
sterility,  lowered  vitality  of  tissues,  or  when  the 
secretions  or  other  functions  have  been  suspended. 
{2).  These  forms  of  radiant  energy  are  valuable  in 
conditions  of  poor  metabolism  in  which  the  secre- 
tions of  the  skin,  from  any  cause,  have  become  in- 
active, or  where  an  inactive  elimination  by  all  the 
emunctories  is  indicated,  as  in  Bright 's  disease, 
rheumatism,  or  gout,  in  which  conditions  its  actions 
are  undoubtedly  superior  to  dry  hot  air,  embracing 
as  it  does  the  influence  of  both  light  and  heat  upon 
the  functions  of  metabolism.  (5).  In  arterio- 
sclerosis and  in  other  conditions  where  the  heart  is 
working  against  a  condition  of  high  arterial  tension, 
when  it  relieves  the  labor  of  the  heart  by  dilating 
the  capillaries,  thereby  increasing  the  circulation  in 
the  periphery  of  the  body.  For  the  same  reason,  it 
is  indicated  in  all  septic  and  toxic  processes,  favor- 
ing in  a  large  degree  the  elimination  of  the  products 
of  infection.  (4).  The  application  of  light  and  heat 
radiations  by  the  employment  of  localizing  lamps, 
are  remarkably  efficacious  in  the  treatment  of  local 
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infections  and  inflammatory  processes.  For  this 
purpose  the  local  uses  of  such  means  as  the  swing- 
ing incandescent  lamp  renders  valuable  service. 
These  lamps,  to  be  effective,  should  be  of  high  can- 
dle power. 

RADIO-THERAPY  AND  PHOTO-THERAPY. 

Sidney  Stephenson,  of  London,  gives  a  very 
important  review  of  the  present  status  of  these  val- 
uable agents  in  therapeutics  under  the  title, — ^^Some 
of  the  Newer  Remedies  in  Eye  Work." 

He  says:  Attention  has  been  recently  paid  to 
the  treatment  of  affections  of  the  eye  and  its  appen- 
dages by  radiations  of  various  kinds,  including  those 
of  electric  lamps,  io-rays  and  radium. 

As  regards  photo -therapy,  L.  Koch  obtained 
good  results  in  some  cases  of  keratitis  and  of  ser- 
ous iritis  by  exposing  the  eye  twice  a  day  for  about 
five  seconds  to  the  light  of  an  electric  lamp  of  about 
20  c.  p.  Some  slight  effect  also  was  obtained  in 
opacities  of  the  cornea.  D.  E.  Sultzer  has  attempt- 
ed to  resolve  opacities  of  the  cornea  by  exposure  of 
the  eye  to  the  radiations  of  the  arc  lamp  of  Broca 
Chatain.  The  eye  was  placed  at  the  conjugate 
focus  of  the  arc  light,  formed  by  a  quartz  lens  which 
had  a  diameter  of  40  m.  m.  and  a  principal  focal  dis- 
tance of  50  m.  m.  The  exposure  varied  from  20  to 
90  seconds,  depending  upon  the  reactional  suscepti- 
bility of  the  patient.  Reaction  was  proportional  to 
the  length  of  exposure  to  the  actinic  rays.  It  super- 
vened in  two  hours  to  two  days  under  the  guise  of 
redness  of  the  eye,  lacrimation  and  lancinating 
pains.  He  found  that  interstitial  sclerosis  of  the 
cornea  improved,  that  tension  fell,  and  that  pupil- 
lary exudations  were  absorbed  and  posterior  syne- 
chia underwent  rupture.  Nineteen  cases  were 
quoted  in  support  of  his  conclusions. 

Sulzer  has  treated  corneal    opacities    by   elec- 
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trolysis  applied  directly  to  the  cornea  by  means  of  a 
negative  silver  wire  1.50  m.  m.  in  diameter, — the  end 
of  which  had  been  fused  to  form  a  bead.  A  current 
of  110  volts  was  used,  and  the  voltmeter  should  reg- 
ister 4  to  6  volts.  The  results  in  nebulae  of  the  cor- 
nea were  good,  the  appearance  of  the  eyes  was 
always  improved,  but  bettering  of  the  sight  was  not 
so  pronounced,  but  vision  below  1/10  was  raised  to 
2/10  or  3/10. 

Light  Treatment. — Hertel  has  treated  ulcus  ser- 
pens cornea  (hypopyon  keratitis)  by  that  means.  Of 
547  cases,  26  were  cured  with  the  light  rays  directed 
from  a  kind  of  modified  Finsen  lamp.  Exposures 
ranged  from  5  to  5  inches,  and,  as  a  rule,  sittings 
were  required  several  times.  Reaction  was  pro- 
nounced. The  resultant  scarring  was  very  slight 
after  the  treatment  by  irradiation. 

X-rays  as  well  as  currents  of  high  intensity, 
(frequency?)  have  been  widely  employed  in  the 
treatment  of  diseases  of  the  eye,  sometimes  with  the 
best  results, 

Birch-Hirschfeld  sounds  a  note  of  warning, 
that  unless  used  with  proper  precautions,  iu-rays 
may  cause  most  untoward  complications,  as  for 
example,  loss  of  the  eyebrows  and  lashes,  conjunc- 
tivitis, keratitis,  and  iritis,  degeneration  of  the  mus- 
cular region  and  ganglionic  layer  and  vessels  of  the 
medullary  fibres  of  the  optic  nen^e.  He  urges, 
therefore,  that  the  eyeball  should  be  efficiently  pro- 
tected and  that  exposure  should  neither  be  unduly 
long  nor  repeated  too  often. 

The  list  of  diseases  that  have  been  treated  by 
the  ic-ray  includes:  [1).  Rodent  ulcer  and  epithel- 
ioma. Sweet,  in  20  such  cases,  cured  18,  and  he  is 
of  the  opinion  that  it  is  no  longer  justifiable  to  re- 
sort to  excision." 

While  the  utmost  caution  is  advisable  as  urged, 
the  fact  is  that  the  eye  bears  exposure  to  the  rz;-ray 
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better  than  the  integument,  and  that  the  expert 
operator  may  have  little  fear  of  injuring  it.  (Cole- 
man.) 

Sarcoma. — Webster  Fox  restored  to  normal 
an  inoperable  case,  after  46  exposures  to  the  focus 
tube.  Kienbock  cured  a  sarcoma  which  had  pro- 
duced bilateral  exotropia  and  optic  atrophy  by  13 
exposures,  spread  over  the  course  of  three  months. 

Trachoma. — Walsh,  and  the  reviewer,  Steph- 
enson, were  the  first  to  apply  the  high-frequency 
current  in  this  intractable  disorder.  The  results 
were  excellent  and  cure  was  obtained  always  with- 
out pain  and  often  in  a  surprisingly  short  time.  It 
seemed  to  make  little  difference  whether  the  current 
was  applied  directly  to  the  diseased  parts  or  merely 
transmitted  to  them  through  the  closed  lids.  The 
tediousness  of  holding  the  lids  everted,  as  well  as 
the  exposure  of  the  nurse's  hands,  may  be  avoided 
by  applying  the  little  clip  of  Reid  and  Edmund's. 
Harman  treated  7  cases  of  trachoma  without  im- 
provement with  the  high-frequency  current. 

Tuberculosis  of  the  C onjtmctiva.— The  reviewer 
was  the  first  to  endeavor  to  cure  this  somewhat  rare 
disease  by  means  of  the  x-ysljs.  This  patient,  aged 
four,  was  cured  in  a  month,  without  visible  cicatriza- 
tion of  the  conjunctiva,  by  thirteen  exposures  ap- 
plied for  ten  minutes  at  a  time,  the  tube  being  6 
inches  from  the  eye. 

Aubineau  and  Chuiton  had  a  successful  case 
which  the  actual  cautery  and  silver  salts  had  failed 
to  cure. 

Spring  Catarrh.  —  Recoveries  from  spring 
catarrh,  by  exposures  to  the  ic-ray,  have  been  report- 
ed by  Starr,  Bennett  and  AUport.  The  latter  first 
removed  the  palpebral  outgrowths  and  then  exposed 
the  conjunctiva,  everted  by  means  of  a  lid  clamp. 
Cure  followed  eighty  exposures. 
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THE  EMPLOYMENT  OF  THE  CALDWELL  CAVITY  TUBE  AS  A 
SUKEACE  ELECTEODE. 

Dr.  Charles  Rea  Dickson  of  Toronto,  Canada, 
testifies  to  the  value  of  this  tube,  saying,  in  part, — 
The  Caldwell  tube  was  designed  for  therapeutic 
applications  of  the  Roentgen  ray  to  the  larynx, 
tongue,  etc.,  and  in  the  catalogues  of  manufacturers 
is  sometimes  alluded  to  as  being  an  ideal  tube  for 
the  treatment  of  small  growths  on  the  surface  of  the 
body- 


Fig.  87.— Caldwell  Cavity  Tube. 

In  the  treatment  of  a  case,  the  parts  to  be  dealt 
with  are  first  cleansed  and  rendered  aseptic;  if 
crusts  are  present  they  are  carefully  removed ;  some 
preparation  of  the  supra-renal  gland  is  next  ap- 
plied to  blanch  the  surface  and  favor  penetration 
of  ultra-violet  rays,  and  if  the  parts  are  sensitive,  a 
local  anesthetic  such  as  cocaine  or  eucaine  is  ap- 
plied. 

The  tube  is  then  sterilized,  a  convenient  method 
being  a  careful  washing  with  Lysol,  used  full 
strength.  The  portion  of  the  tube  in  contact  with 
the  lesion  and  adjoining  portions  must  be  cleansed 
occasionally  during  the  treatment.  With  the  patient 
placed  in  a  convenient  position  and  uninsulated,  the 
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discharging  rods  of  the  static  machine  are  closely  ap- 
proximated, the  positive  pole  of  the  machine 
grounded  and  the  machine  set  in  action. 

The  tube  is  connected  with  the  negative  pole  of 
the  machine  by  the  cathode  terminal  and  held  close- 
ly in  contact  with  the  part  to  be  treated,  its  target 
facing  the  lesion  and  the  insulated  handle  adjusted 
to  a  suitable  position.  The  anode  is  not  connected 
to  the  machine  nor  grounded,  but  left  free,  its  term- 
inal should  be  insulated  with  rubber  tubing  or 
otherwise  to  prevent  sparking  to  either  the  patient 
or  operator. 

The  discharging  rods  are  next  slowly  separated 
until  the  portion  of  the  tube  permeable  to  the  ic-ray 
exhibits  a  rich  greenish-yellow  glow;  the  tube  is 
then  moved  slowly  over  the  entire  surface  of  the 
lesion,  pausing  for  a  few  seconds  at  each  change  of 
position,  devoting  from  one-half  to  five  minutes — 
rarely  the  latter — to  each  square  of  surface, 
according  to  the  condition  of  the  part  and  the  depth 
and  gravity  of  the  lesion. 

Having  thus  gone  over  all  the  surfaces  to  be 
treated,  the  discharging  rods  are  still  further  sepa- 
rated, until  there  is  a  distinct  sparking  from  the 
tube  to  the  lesion,  when  all  portions  of  each  lesion, 
or  those  portions  which  will  tolerate  it,  are  again 
gone  over  with  a  gentle  patting  motion  for  a  similar 
time. 

Treatment  should  not  be  administered  strong 
enough  nor  continued  enough  to  cause  vesication. 

The  effects  produced  by  this  form  of  procedure 
are  briefly  those  of  a  combined  ic-ray;  blue-violet 
and  ultra-violet  rays,  low  frequency,  high  potential 
static  charge  and  sparks. 

We  have  thus  the  mild  irritant  and  ionizing 
effects  of  the  ic-ray  and  ultra-violet;  the  sedative 
action  of  the  violet  rays;  the  markedly  tonic  effect 
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of  low  frequency,  with  its  relief  of  congestion  and 
stasis  and  liberation  of  ozone  and  nitrous  acid,  with 
their  oxidizing,  ozonizing  and  antiseptic  properties, 
aided  by  the  germicidal  action  of  the  ultra-violet; 
and,  lastly,  we  have  the  pronounced  stimulating  ac- 
tion of  the  static  charge  and  sparks  on  tissue  meta- 
bolism. 

One  case  I  quote, — of  an  oblong  epithelioma  of 
the  lower  lid,  about  three-quarters  of  an  inch  by 
one-quarter  of  an  inch  in  extent.  This  had  been 
irradiated  as  usual  five  times  previously,  but  the 
convenient  shape  of  the  cavity  tube,  if  for  no  other 
reason,  was  a  great  improvement  in  getting  at  an 
awkward  locality  and  emphasized  the  utility  of  the 
tube.  After  two  of  the  surface  tube  applications, 
healing  was  complete. 

By  ''target,"  Dr.  Dickson  doubtless  means  the 
tubular  treatment-end  of  the  main  tube,  as  there  is 
no  metal  target  in  the  Caldewll  Cavity  Tube. 

Having  a  naso-pharyngeal  sarcoma  to  treat,  1 
ordered  a  Caldwell  Cavity  Tube  made  specially,  with 
an  automatic  regulator  to  lower  the  vacuum;  but, 
finding  that,  as  there  is  no  metal  target,  only  a  very 
moderate  amount  of  a^-rays  is  transmitted,  I  was 
obliged  to  substitute  a  Cornell  Tube. 

For  cases  which  require  the  combined  use  of 
moderate  x-vaj  and  high-frequency  effluve,  the  Cald- 
well Cavity  Tube  offers  special  advantages. 

X-Ray  in  Medicine  and  Surgery. — Byron  Davey, 
of  New  York,  reviewing  a  year's  work  in  the  Post 
Graduate  Medical  School  and  Hospital,  says  that  it 
has  been  their  procedure  to  begin  the  a;-ray  treat- 
ment of  each  case  with  exposures  of  five  minutes. 
If,  after  two  treatments,  no  symptoms  develop,  the 
time  is  extended  to  ten  and  usually  to  fifteen  minutes. 

Should  pigmentation,  erythema,  and  dermatitis 
develop,  one  must  wait  till  it  subsides,  usually  not 
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more  than  a  week,  and  begin  again  with  the  maxi- 
mum time  exposure  that  can  be  borne  with  safety. 

Epitheliomata. — He  recalls  no  case  in  which 
there  was  no  implication  of  glands,  which  'has  not 
responded  readily  to  the  x-raj. 

Goitre. — There  were  five  cases  attending  the 
clinic  at  one  time,  two  of  the  five  showed  marked 
improvement.  On  the  other  three,  the  ray  had  no 
noticeable  effect.  Those  responding  were  simple 
hyperplasias  of  glandular  tissue. 

Tubercular  Glands. — The  results  of  treatment 
with  the  x-YEij  have  been  all  that  could  be  desired. 

Lupus. — In  cases  where  no  improvement  has 
been  noticed  after  six  to  eight  exposures  to  the 
x-TSij,  it  is  considered  that  the  condition  is  compli- 
cated, usually  with  syphilis.  Specific  treatment, 
combined  with  the  x-yslj,  will  effect  a  cure. 

TEEATMENT  BY  X-EAY  AND  HIGH-FKEQUENCY  SPAEKS. 

Samuel  Stern,  of  New  York,  reports  the  re- 
sults of  eight  hundred  cases  of  cutaneous  disease, 
treated  at  the  Lustgarten  clinic,  with  the  x-tslj  and 
sparks  of  high-frequency.  The  superficial  epithe- 
liomas, he  says,  give  the  greatest  success,  while 
there  is  little  hope  in  the  deep  epitheliomas.  He 
considers  it  best  to  combine  the  x-tslj  and  the  high- 
frequency  sparks. 

Little  success  was  found  in  sarcoma. 

Lupus  vulgaris  of  the  mucous  membrane  re- 
quires the  x-YSij  alone,  while  the  lupus  of  the  skin 
requires  the  sparks  of  high-frequency. 

In  keloids,  the  x-tslj  must  be  continued  until 
there  is  slight  dermatitis. 

Shepherd,  of  Montreal,  says  that  in  certain 
cases  of  epitheliomas,  especially  of  the  lids,  the 
X-TSLJ  constitutes  the  best  mode  of  treatment. 

Albert  C.   Geyser,   of  New  York,    writing    of 
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lupus  vulgaris,  says  that  a  recent  method  has  been 
to  treat  cases  with  the  a;-ray  until  the  reaction  neces- 
sitates their  stoppage,  when  the  brush  discharge 
from  metallic  and  wooden  electrodes  is  substituted. 
Cases  treated  in  this  manner  have  recovered  more 
promptly  than  when  the  ray  alone  was  used.  When 
it  is  desirable  to  set  up  a  strong  counter  irritating 
effect,  the  ic-ray  is  used  until  a  condition  bordering 
on  dermatitis  is  induced.  When  the  tissues  recover 
from  this  effect,  the  lupus  disappears  with  it. 

Other  cases  are  treated  with  the  brush  dis- 
charge from  a  wooden  electrode  of  soft  maple,  be- 
cause this  discharge  is  more  beneficial  than  the 
metallic  spray. 

Still  other  cases  do  better  when  the  combined 
method  is  employed,  especially  when  there  are  cer- 
tain unfavorable  areas,- — as  the  margins  of  the  les- 
ion in  some  intractable  cases. 

Method  of  Treatment. — After  experimenting 
with  various  substances.  Geyser  adopted  sheet  rub- 
ber for  the  purpose  of  the  protection  of  the  patient. 
As  shields,  they  effectually  absorb  the  rays  and  pre- 
vent dermatitis. 

He  recommends,  unhesitatingly,  the  specific 
action  of  the  iu-ray  with  the  substitution  of  the 
brush  discharge  from  a  wooden  ball  electrode,  at  the 
proper  time;  thereby  avoiding  undesirable  results 
from  prolonged  use  of  a;-rays. 

Illustrative  Cases. — Lupus  vulgaris  began  at  the 
age  of  thirteen,  upon  the  cheek,  gradually  spreading 
until  it  was  of  seven  years  standing.  Treatment 
consisted  of  three  exposures  to  the  x-tqlJ,  with  four 
inch  spark  gap;  distance  from  the  tube  was  six 
inches;  rubber  shield.  A  slight  dermatitis  resulted. 
The  patient  was  then  treated  three  times  weekly,  for 
one  month,  with  a  brush  discharge  and  has  remained 
well  for  more  than  a  year. 
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EPITHELIOMA,  TKEATED  WITH   THE  X-EAY.       EESULTS  AISTD 
TECHNIQUE. 

Emil  H.  Grubbe,  of  Chicago,  an  acknowledged 
expert  in  a;-ray  treatment,  writes, — Probably  in 
no  disease  has  the  x-vory  demonstrated  its  pecu- 
liar power  better  than  in  the  treatment  of  epithe- 
lioma. 

We  wish  emphatically,  to  refute  the  statement 
that  the  high  tube  is  not  so  dangerous  as  the  low 
tube.  Nothing  more  fallacious  can  be  announced. 
It  certainly  is  not  proper  to  use  a  high  tube  when  a 
low  tube  will  answer  the  purpose ;  nor  can  one  with- 
out an  accompanying  danger.  A  tube,  whose 
vacuum  is  just  high  enough  to  penetrate  the  tissues 
to  be  affected,  should  always  be  used.  A  higher 
tube  would  penetrate  undesirably  deeper  tissues. 

We  have  no  absolutely  accurate  method  for.  de- 
termining the  relative  vacuum  of  a  tube.  The 
simplest  method  is  to  rely  upon  the  ability  of  the 
tube  to  back  up  a  spark  gap  between  the  prime  con- 
ductors of  a  generator.  One  writer  calls  a  low  tube 
one  whose  vacuum  is  equivalent  to  an  air  spark  gap 
of  less  than  three  inches.  Such  a  vacuum  we  use  in 
epithelioma.  Since  it  is  our  aim  to  produce  derma- 
titis in  all  these  cases,  treatments  are  given  daily, 
exposures  being  ten  minutes,  with  the  tube  placed 
from  four  to  six  inches  from  the  affected  part. 
When  redness,  heat  and  itching  occur,  in  the  parts 
exposed,  treatments  are  stopped  for  two  to  seven 
days,  according  to  the  degree  of  reaction. 

Only  those  who  have  had  sad  experiences  with 
the  use  of  the  high  tube  can  appreciate  the  danger 
to  which  we  subject  patients  in  every  exposure. 

After  the  first  reaction,  there  is  usually  less 
liability  to  active  dermatitis.  In  all  unbroken  con- 
ditions, a  continuous  presence  of  dermatitis  is  of 
great  value  and  will  accomplish  more  than  when  we 
do  not  produce  it.  In  all  open  or  ulcerated  condi- 
tions, we  need  not  stop  at  producing  a  simple  der- 
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matitis ;  in  fact,  then,  when  we  are  just  beginning  to 
do  the  condition  good,  if  we  continue  treatment  un- 
til an  actual  burn  develops,  all  will  be  surprised  at 
the  good  results. 

Proper  general  treatment  is  as  much  indicated 
when  the  patient  is  under  a;-ray  treatment  as  at  any 
other  time.  We  have  treated  one  hundred  and 
three  cases  of  epithelioma  with  the  rr-ray.  In  about 
half  of  the  cases,  the  disease  has  been  upon  the  sur- 
face. The  patients  range  in  age  from  eight  to 
ninety-two  years.  The  average  length  of  time  un- 
der treatment  was  four  months.  The  cases  include 
both  primary  and  post-operative.  In  seventy-six 
cases,  the  disease  was  located  on  some  portion  of 
the  head.  The  part  most  affected  was  the  mouth, — 
sixty-eight  cases.  In  eight  cases,  involving  the  eye, 
the  results  were  considered  good  in  five;  poor  in 
two ;  there  was  a  failure  in  one. 

In  thirteen  cases,  involving  only  the  tongue,  the 
results  were  considered  good  in  seven ;  poor  in  two ; 
failure  in  four.  In  twenty  cases  involving  the  fau- 
ces, results  were  fair  in  six, — the  disease  seems  to 
have  been  checked — poor  in  six;  failure  in  eight. 
In  twenty-two  cases  involving  the  nose  and  cheek, 
results  were  good  in  ten;  poor  in  seven;  failure  in 
five.  In  twenty-one  cases  involving  one  or  both 
lips,  results  were  good  in  ten ;  poor  in  seven ;  failure 
in  four. 

All  cases  of  epithelioma  of  the  fauces  have  been 
benefited  at  the  beginning  of  treatment,  but  we  can- 
not report  any  permanent  cures.  In  all  uncompli- 
cated cases  of  superficial  epithelioma,  where  the 
diagnosis  had  been  made  early,  the  desults  due  to 
ic-ray  treatment  have  been  such  as  to  warrant  the 
use  of  the  word  cured,  in  its  fullest  sense.  Every 
surgical  case  should  be  placed  under  rr-ray  treat- 
ment within  from  one  to  three  weeks  after  the  oper- 
ation. 
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Burdick,  of  Chicago,  writes, — ''I  do  not  try  to 
produce  a  dermatitis.  When  I  get  a  bronzing  of  the 
skin,  I  stop  treatment  until  I  see  just  how  far  the 
irritation  will  extend." 

C.  E.  Skinner  says, — "In  some  cases,  it  is  nec- 
essary for  the  production  of  a  cure  to  cause  der- 
matitis, but  not  in  all." 

X-Ray  After  Operation  as  a  Preventive. — W.  B. 
Wetherbee  says, — ''When  the  growth  recurs,  it 
might  have  been  prevented  in  a  certain  percentage 
of  cases,  by  destroying,  with  the  x-tslj,  the  cancer 
cells  that  remained  in  the  tissues  adjacent  to  the 
growth.  This  treatment  is  not  indicated  when  the 
cancer  cells  have  invaded  distant  parts,  except  as  a 
palliative.  The  patient  should  be  teated  the  day  fol- 
lowing the  operation.  The  open  wound  facilitates 
the  direct  action  of  the  ray  on  the  remaining  cells 
and  affords  a  free  drainage. ' ' 

Stover,  of  Denver,  cites  a  case  in  which  a  mole 
on  the  side  of  the  nose  took  on  malignancy.  It  was 
excised,  but  recurred.  After  twenty-six  treatments 
by  the  a;-ray,  recovery  was  complete. 


CHAPTER  IV. 


OZONE. 

THE  PRODUCTIOlSr  AND  USE  OP  OZONE. 

Owing  to  the  stresses  set  up  in  the  air  sur- 
rounding a  conductor  charged  with  electricity,  cer- 
tain changes  are  induced  in  the  air,  which,  in  this 
instance,  is  serving  as  a  dialectric:  the  most  impor- 
tant of  which  are  the  production  of  nitric  acid  and 
ozone.  Under  ordinary  conditions,  the  amount  of 
these  products  is  insignificant,  but,  with  high  ten- 
sion currents,  they  become  a  factor  of  some  impor- 
tance, as  they  exercise  a  corrosive  action  on  the 
apparatus.  This  incidental  effect  of  a  current  of 
electricity  was  first  noticed  in  operating  the  so  call- 
ed static  machines,  and,  later  in  the  rr-ray  coils  and 
high  tension  systems.  As  these  types  of  apparatus 
came  into  more  general  use,  these  incidental  pro- 
ducts, which,  at  first,  had  been  of  interest  only  on 
account  of  the  peculiar  odor  noticeable  about  the 
machines  while  in  action,  became  of  importance 
from  their  destructive  effects  and  led  to  a  more 
careful  study  of  their  cause.  As  a  result,  not  only 
was  it  found  that  their  production  could  be  mater- 
ially lessened  by  suitable  changes  in  the  construc- 
tion of  the  apparatus,  but  that  the  quantities  pro- 
duced could  be  materially  increased.  From  this  be- 
ginning, have  been  evolved  several  types  of  appa- 
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ratus  capable  of  producing  nitric  acid  and  ozone  in 
commercial  quantities  and  suitable  for  industrial 
uses ;  chief  of  whicb  at  the  present  time  is  the  purifi- 
cation of  drinking  water  and  the  manufacture  of 
fertilizers.  The  instrument  makers  have  already 
put  at  our  disposal  several  types  of  apparatus  capa- 
ble of  producing  ozone   in    sufficient   quantities   to 
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Fig.  88. — Ozone  Generator  for  Use  With  Static  Machine. 


make  it  available  for  therapeutic  purposes.  The 
essential  feature  of  the  apparatus  for  the  produc- 
tion of  ozone  is  the  silent  discharge  from  a  current 
of  moderately  high  tension.  When  an  alternating 
current  is  available,  a  general  type  of  apparatus 
consists  of  a  step  up  transformer  of  about  12,000 
volts,  the   secondary  terminals  of  which  are  pro- 
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vided  with  a  series  of  needle  points  and  are  kept 
apart  just  far  enough  to  prevent  a  spark  passing. 
Similar  apparatus  is  made  to  be  used  in  connection 
with  an  rr-ray  coil  and  Oudin  resonator,  or  any  sim- 
ilar high  tension  apparatus,  and  consists  essentially 
of  wire  or  tinsel  brush  terminals  for  the  high  ten- 
sion current  enclosed  in  a  glass  jar  and  provided 
with  an  adjustable  spark  gap  in  shunt  circuit  as  a 
means  of  regulating  the  current.  The  ozone  gen- 
erator jar  is  connected  by  means  of  a  tube  to  a  jar 
containing  an  aromatic  volatile  oil  or  a  simple  alka- 
line solution  in  order  to  filter  out  the  traces  of  nitric 
acid  that  are  produced  together  with  the  ozone ;  and 
a  fan,  driven  by  a  small  motor,  is  employed  to  cause 
the  continuous  passage  of  the  current  of  air  through 
the  ozonator. 


Fig.   89. — Ozone   Generator  to   Operate  on  High-Frequency 
Coil  or  Static  Machine. 


The  commercial  types  of  apparatus  in  the  ster- 
ilization of  public  water  supplies  are  in  successful 
use.  The  medical  apparatus  has  proven  of  some 
value  in  sanitarium  work  and  gives  considerable 
promise  of  being  of  decided  value  in  those  types  of 
disease  dependent  upon  sub-oxidation.  Among  the 
claims  mentioned  by  the  devotees  of  this  form  of 
treatment,  are  its  successful  use  in  the  various 
types  of  germ  infections,  neuresthenia,  nervous 
asthma,  nervous  impotence,  anaemia,  and  the  tox- 
aemias of  insufficient  hepatic  and  intestinal  meta- 
bolism. 

The  further  claim  that  the  oil  from  the  filtering 
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jars  makes  a  valuable  dressing  for  obstinate  ulcers 
and  chronic  skin  diseases,  owing  to  the  large  amount 
of  ozone  retained  therein,  is  open  to  criticism.  As 
these  oils  are  in  the  apparatus  for  the  purpose  of 
absorbing  the  nitric  acid,  it  is  more  rational  to 
ascribe  any  virtue  they  may  possess,  as  a  dressing, 
to  the  stimulating  effects  of  the  acid. 

OZONE  IN  MEDICINE. 

Dr.  S.  St.  J.  Wright,  of  Akron,  Ohio,  who  is  an 
ardent  advocate  of  the  value  of  ozone  in  certain 
nasal  affections,  presented  its  claims  before  the  Am. 
Electro  Ther.  Ass.  in  1909,  substantiating  his  argu- 
ments with  several  illustrative  cases,  as  follows, — 

Case  2.  B.,  aged  11,  drooled  and  snored  at 
night;  a  mouth  breather;  unable  to  force  any  air 
through  either  nostril.  Has  adenoids;  profuse 
mucous  secretion.  The  inhalation  of  ozone  was 
used  and  the  Oudin  current  was  conducted  to  the 
naso-pharynx  by  insulated  bell  wire,  inserted  into 
each  nostril  to  the  vault  of  the  pharynx  for  one-half 
minute,  carrying  the  high  potential  current  by  one 
wire — the  other  being  grounded. 

Breathing  was  normal  after  three  treatments. 
Hearing  returned  promptly;  and,  after  nine  sit- 
tings, the  lad's  speech,  hearing  and  appearance 
were  normal.  He  has  remained  well  for  ten 
months. 

Case  3.  Treated  by  ozone  alone — aged  twen- 
ty months.  Unable  to  breathe  through  either  nos- 
trol;  profuse  flow  of  pus  from  the  nose. 

Two  inhalations  of  ozone,  for  ten  minutes  each, 
removed  every  morbid  trace  on  the  third  day. 

Ozone,  Dr.  Wright  considers,  seems  to  sterilize 
infected  accessory  sinuses. 

As  the  subsequent  discussion  throws  profitable 
sidelights  upon  this  subject,  beside  showing  the  ex- 
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perience  of  other  experimenters,  we  will  quote  next 
Dr.  W.  J.  Morton,  of  New  York, — who  says, — 

''The  writer  of  the  paper  attributed  his 
splendid  results  to  ozone.  He  referred  to  ozone  as 
having  been  produced  in  the  open  atmosphere  by 
the  disruptive  spark.  True,  ozone  was  produced, 
but  the  spark  will  produce,  under  the  circumstances 
named,  nitrous  acid  as  well.  Dr-  Wright  neglects 
the  consideration  of  the  possibility  that  the  curative 
results  were  due  to  nitrous  acid." 

Dr.  Morton  said  that,  in  previous  years,  when 
he  produced  ozone,  he  had  passed  the  first  product 
of  the  modification  of  the  atmosphere  through 
sodium  to  remove  the  nitrous  acid.  When  he  did 
this,  and  administered  pure  ozone,  he  did  not  get 
the  therapeutic  results  which  he  had  obtained  when 
he  used  the  compound  of  ozone  and  nitrous  acid. 
He  would  suggest  that  nitrous  acid  may  have  had 
much  to  do  in  producing  the  results  claimed  by  Dr. 
Wright. 

Dr.  W.  Benham  Snow,  of  New  York,  said  that 
with  the  unsatisfied  atom,  ozone  was  so  ready  to  at- 
tack organic  matter  that,  while  the  agent  used  was 
supposed  to  be  ozone,  it  was  practically  not  ozone  at 
all,  after  it  had  passed  through  the  oils,  and  the 
effect  produced  was  probably  not  due  to  the  ozone. 

Dr.  Wright,  in  reply,  said  that  the  inhalation  of 
ozone  sterilizes  the  mucous  surfaces  of  the  nose  and 
throat,  and  eliminates  the  products  of  imperfect  met- 
abolism, thus  removing  the  cause  of  hypertrophy. 
If  to  this,  you  add  the  influence  of  the  current  of  high 
potential  conducted  to  the  adenoid  tissue,  by  an  insu- 
lated wire  along  the  anesthetized  floor  of  one  nostril, 
the  obstruction  disappears.  He  does  not  call  it  a 
surgical  operation  of  any  kind. 
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AISTAJISTHESIA. 


To  anaesthetize  a  furuncle,  Scheppegrell  directs 
that  a  ten  per  cent  solution  of  cocaine  be  applied  to 
it ;  then  apply  the  positive  electrode,  with  one  half  a 
m.  a.  for  five  to  ten  minutes. 

To  anaesthetize  the  membrana  tympani,  use 
solutions  of  five  to  ten  per  cent  and  the  current  ap- 
plied for  ten  to  twenty-five  minutes. 

Electro-Cocaine  Anesthesia. — Morton,  of  Ne^v 
York,  applies  a  ten  per  cent,  solution  of  cocaine  to 
the  part  to  be  operated  upon;  the  positive  electrode 
being  saturated  with  it  and  a  current  of  five  to  six 
m.  a.  being  given  for  five  to  eight  minutes. 

When  warty  growths  are  to  be  treated,  or  lupus, 
etc.,  he  uses  zinc  needles  on  the  positive  pole  for 
growths  and  a  copper  bulb  electrode  in  lupus.  He 
finds  results  are  favorable. 

Guiacol. — In  local  anaesthesia,  Morton  also  finds 
guiacol  valuable.  The  solution  includes  guiacol 
ninety  per  cent.,  cocaine  hydrochlorate  anhydrous 
ten  per  cent. 

He  found  that  the  addition  of  the  guiacol,  in 
producing  anaesthesia,  both  shortened  the  time  two- 
thirds  and  reduced  the  quantity  of  necessary  current 
two-thirds. 

Guiacol  is  not  only  anaesthetic  but  is  also  a  val- 
uable antiseptic. 

Electric  Sleep. — Writing  of  electric  sleep,  C.  H. 
Hughes,  of  St.  Louis,  says:  Leduc,  of  Nantes, 
tried  it  on  himself  with  complete  success.  All  we  re- 
quire is  a  means  of  obtaining  the  continuous  current ; 
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a  voltmeter  and  a  milliampere  meter.  An  inter- 
rupter is  also  required. 

The  awakening  from  sleep  was  instantaneous 
and  the  immediate  feeling  was  one  of  comparative 
well  being. 

One  electrode  was  fastened  to  the  head  and  the 
other  over  the  kidney  region. 

Dr.  Petit  says  that  it  is  free  from  risk. 

TREATMENT    OF    CANCEE    BY    CATAPHORIC    STERILIZATION. 

Dr.  Gr.  Betton  Massey  advocates  the  treatment  of 
cancer  by  cataphoric  sterilization.  He  says : — The 
electrolytic  and  phoretic  powers  of  a  strong  electric 
current  are  utilized  to  dissolve  and  ionize  zinc  points 
or  needles  coated  with  mercury.  These  points  are 
thrust  into  the  growth  and  an  amount  of  ionized 
mercury  and  zinc  is  thus  interstitially  diffused 
throughout  the  tumor,  in  a  few  minutes,  in  sufficient 
quantity  to  kill  all  malignant  cells  and  their  accom- 
panying germs.  By  prolonging  the  process,  these 
microbicidal  substances  will  be  driven  further  than 
the  apparent  boundaries  of  the  growth  in  sufficient 
strength  to  kill  outlying  colonies  and  lines  of  dis- 
semination in  the  immediate  neighborhood,  without 
serious  detriment  to  healthy  tissues.  In  other  words, 
while  all  tissues  will  be  necrosed  en  masse  near  the 
electrode,  the  diffusion  may  be  so  regulated  that  a 
sufficient  quantity  of  ions  will  pass  beyond  the  line 
of  necrosis  and  kill  outlying  cancer  cells,  without 
being  more  than  highly  irritating  to  normal  cells. 
They  form  a  narrow  zone  of  sterilization  beyond 
the  area  of  necrosis  and  only  a  small  portion  of  the 
chemicals  are  absorbed  into  the  general  system.  In 
1896,  a  current  of  1000  m.  a.  was  applied  in  a  bipolar 
manner,  several  zinc-mercury  needles  being  con- 
nected with  each  other  and  with  the  positive  pole. 
These  needles  were  thrust  into  the  periphery  of  the 
tumor,  while  the  circuit  was  completed  with  a  cotton 
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covered  disc  saturated  with  Fowler's  solution  and 
connected  with  the  negative  pole,  which  was  placed 
against  the  centre  of  the  growth.  This  resulted  in 
the  diffusion  of  zinc-mercury  ions  from  each  anode 
and  of  arsenic  ions  from  the  cathode.  The  opera- 
tions were  performed  while  the  patients  were  under 
a  general  anesthetic. 

Results. — Cases  inoperable  by  the  knife  have 
been  the  author's  source  of  material.  Under  such 
conditions,  it  has  been  most  gratifying,  in  reviewing 
his  more  than  fourteen  years  work,  to  find  that  a 
large  percentage  of  the  patients  have  been  greatly 
benefited;  that  a  very  small  percentage  have  not 
been  benefited  or  have  been  made  worse;  and  that 
a  few  have  had  their  lives  saved  and  have  been 
actually  cured,  when  this  result  could  not  possibly 
have  been  secured  by  the  use  of  any  other  known 
means. 

When  there  is  no  lymphatic  involvement,  can- 
cer of  the  face  is  best  treated  by  cataphoresis. 

1.  Because  only  diseased  tissue  and  a  small 
amount  of  healthy  tissue  are  destroyed. 

2.  Because  the  resulting  scar  is  less  conspicu- 
ous than  by  any  other  method,  except  possibly  by 
the  a;-ray. 

3.  Because  the  danger  of  malignant  implanta- 
tion is  eliminated. 

Before  use,  the  zinc  needles  are  amalgamated 
with  mercury  by  first  dipping  them  in  ten  per  cent 
of  acid  sulphuric.  The  slough  which  occurs  comes 
away  in  from  7  to  21  days.  The  current  is  kept  up 
until  a  grayish  discoloration  (of  necrosis)  includes 
the  whole  growth  as  well  as  a  small  amount  of 
healthy  tissue. 

In  some  cases,  in  which  the  current  is  not  well 
borne,  the  bipolar  method  is  useful,  as  it  does  not 
embarass  the  heart  or  respiration,  and  practically 
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any  strength  of  current  may  be  borne,  thereby  short- 
ening the  time  of  the  operation. 

ELECTEIC    LIGHT    IN    THE    TKEATMENT    OF    SYPHILIS. 

Dr.  Finkelpearl,  of  Pittsburg,  writes: — The 
latest  arrival  with  strong  claims  for  an  important 
position  in  the  therapeutics  of  syphilis  is  the  energy 
of  light. 

Although  the  reporters  on  the  light  treatment 
of  syphilis  are  few  and  statistics  on  this  subject 
rather  meager,  the  fact  that  the  reports  come  to  us 
from  such  eminent  authorities  as  Cleaves,  Kellogg, 
Strebel  and  others,  should  be  sufficient  to  encourage 
the  medical  profession  to  give  electric  light  a  fair 
test  in  the  treatment  of  this  formidable  disease. 

Dr.  Margaret  A.  Cleaves,  in  her  work  on  the 
energy  of  light,  speaks  in  glowing  terms  of  solar  and 
electric  light  as  a  curative  agent  in  syphilis.  The 
same  author  reports  a  severe  case  of  tertiary  syph- 
ilis, which  resisted  the  mixed  treatment,  x-rscj  and 
brush  discharge,  but  yielded  promptly  to  the  com- 
bined use  of  arc  and  incandescent  light.  Dr.  Kellogg, 
in  his  work  on  rational  hydrotherapy,  claims  for  in- 
candescent light  baths  great  virtues  in  the  treatment 
of  syphilis,  particularly  in  the  third  stage. 

Dr.  Strebel  reports  good  results  from  the  use 
of  ultra-violet  light  in  the  treatment  of  primary 
syphilitic  sores  and  gummata. 

Dr.  Below  of  Berlin  reports  a  number  of  cures 
of  syphilis  by  means  of  the  electric  light  bath. 

The  encouraging  reports  above  cited  and  others 
met  with  in  medical  literature  led  me  to  install  an 
outfit  consisting  of  one  cabinet  for  the  administra- 
tion of  arc  light,  and  one  for  incandescent  light 
baths. 

Peeling  that  we  have  not  sujQficient  data  on  thid 
subject  to  justify  us  in  risking  the  future  welfare  of 
our  patients  by  relying  on  electric  light  alone  for 


ELECTEIC  LIGHT.  189 

the  complete  cure  of  this  disease,  I  thought  it  best, 
for  the  present  at  least,  to  use  it  only  in  conjunction 
with,  or  as  an  adjunct  to,  the  standard  remedies, 
and  compare  the  results  of  treating  syphilis  by 
drugs  alone  with  the  results  of  treating  by  drugs 
plus  electric  light.  The  number  of  patients  treated  by 
light  was  thirty-two.  The  time  of  each  exposure 
was  ten  to  thirty  minutes,  repeated  every  two,  three 
or  four  days.  The  incandescent  cabinet  contains 
three  rows  of  thirty-two  candle-power  lights,  each 
row  containing  six  lights,  and  three  rows  of  sixteen 
candle-power  lights,  each  containing  six  lights.  The 
arc  cabinet  contains  two  lights  of  six  amperes  each 
taken  from  the  alternating  current. 

From  the  five  cases  reported  by  Dr.  Finkelpearl, 
I  select  this  illustrative  case  to  show  the  effect  of 
treatment  by  light,  after  the  classical  treatment  by 
drugs  had  failed  to  effect  improvement. 

Case  1. — F.  D.,  aged  thirty-two.  Contracted 
syphilis  in  1898.  His  face,  neck,  and  particularly 
his  back,  were  covered  with  cutaneous  gummata 
ranging  in  size  from  a  pea  to  a  twenty-five  cent 
piece.  The  lesions  were  so  large  that  he  could  not 
recline  in  a  chair  or  sleep  on  his  back.  The  usual 
local  applications  were  of  no  avail.  The  iodides 
were  increased,  decreased,  and  discontinued  without 
any  influence  on  the  number  and  size  of  these  ter- 
tiary cutaneous  lesions.  A  course  of  baths  at  the 
sulphur  springs  of  Mt.  Clemens  had  almost  no  effect. 
The  electric  light  treatment  was  instituted  on  De- 
cember 3,  the  patient  taking  twenty  minutes  of  in- 
candescent light  bath.  Three  days  later,  he  took 
the  same  for  thirty  minutes.  On  his  third  visit, 
December  10,  the  patient  showed  some  improvement, 
when  he  was  given  twenty  minutes  of  arc  light,  fol- 
lowed by  twenty  minutes  of  incandescent  light  bath. 
A  few  days  later,  he  reported  that  he  could  lean  in 
a  chair  or  lie  on  his  back  at  night  without  any  dis- 
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comfort.  After  a  total  of  fifteen  incandescent  and 
six  arc  light  baths,  covering  a  period  of  two  months, 
the  skin  cleared  up  entirely.  I  see  the  patient  fre- 
quently and  am  assured  that  there  is  no  sign  of  any 
relapse.  This  is  the  only  case  that  received  no  drugs 
since  this  form  of  treatment  was  begun. 

Comparing  the  results  of  his  five  reported  cases, 
also  other  cases  which  he  treated  by  light  or  by  drugs 
and  light,  with  those  treated  by  drugs  alone,  Dr. 
Finkelpearl  summarizes  his  experience  as  follows, — 

1.  That  the  cutaneous  symptoms  disappear 
more  rapidly  by  the  application  of  the  combined  arc 
and  incandescent  light  baths,  and  that  the  traces  on 
the  tissue  are  less  marked  where  light  is  used. 

2.  That  albuminuria  and  aifections  of  the 
joints  met  with  in  the  secondary  stage,  are  removed 
quicker  by  the  incandescent  light  bath. 

3.  That  the  enlarged  glands  diminish  in  size 
more  rapidly  under  light,  and  that  the  pain  of  en- 
larged inguinal  glands  is  very  much  relieved  by 
the  use  of  the  glass  vacuum  electrode. 

4.  That  although  the  patients  who  receive 
light  seem  to  improve  under  smaller  doses  of  mer- 
cury, they  can  take  larger  doses  of  the  drug  without 
being  salivated,  and  that  an  already  induced  saliva- 
tion is  rapidly  removed  by  from  one  to  three  in- 
candescent light  baths. 

5.  That  the  general  health  of  the  patient  is 
much  better  when  the  patient  is  given  radiant  baths 
than  when  given  Turkish  or  hot  tub  baths  for  elimi- 
native  purposes. 

6.  Although  blood  counts  were  not  made,  it 
was  observed  that  the  patient  looked  less  anemic 
when  the  arc  light  bath  was  given. 

7.  That  the  effects  of  mercurial  inunctions 
given  immediately  after  a  radiant  bath  and  mer- 
curial fumigation  given  while  the  patient  is  in  the 
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electric  light  cabinet,  are    decidedly    greater    than 
when  given  in  any  other  manner. 

NAEVUS    TEEATED    BY    ELECTKICAL    METHODS. 

H.  Lewis  Jones,  of  London,  with  an  experience 
of  sixteeen  hundred  cases  of  naevus,  treated  elec- 
trically, writes : — 

In  the  days  which  preceded  the  modern  develop- 
ment of  x-TSij  work,  and  of  ionic  medication,  it  was 
a  relief  to  turn  from  the  routine  of  applying  electri- 
city to  chronic  nervous  affections,  etc.,  in  order  to 
treat  a  naevus  by  electrolysis  and  by  the  electro- 
cautery, and  to  feel  that  a  visible  and  satisfactory 
result  was  sure  of  attainment,  provided  that  the 
treatment  was  properly  applied. 

I  am  able,  today,  to  present  you  with  an  analysis 
of  sixteen  hundred  cases  of  naevus,  that  have  passed 
through  the  electrical  department  of  St.  Bar- 
tholomew's Hospital,  in  the  last  eighteen  years. 

In  all  this  long  series  of  cases,  there  have  been 
none  in  which  the  ultimate  result  has  not  been  a 
good  one,  and,  after  a  lapse  of  years,  when  I  have 
seen  a  case  again,  1  have  been  struck  by  the  success 
which  attends  the  electrical  methods  of  treating 
naevi.  In  all  the  series,  one  death  only— that  of  a 
weakly  child — occurred. 

Distribution  of  Naevi. — I  consider  there  is  no 
part  of  the  skin  of  the  body  upon  which  a  naevus  may 
not  occur. 

Of  the  1600  cases,  851  occurred  on  the  face  or 
head. 

Of  the  851  cases,  85  occurred  on  the  eyelids ;  75 
occurred  on  the  nose ;  12  occurred  on  the  ears. 

Methods  of  Teatment. — Electrical  methods  have 
superseded  the  older  procedures,  and  include  the  old 
established  electrolysis  and  galvano-cautery  and  the 
newer  high-frequency  applications,  ic-rays  and 
radium. 
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In  the  majority  of  naevus  cases,  it  is  imperative 
that  the  naevus  should  be  got  rid  of  with  as  little 
scarring  as  possible  and  it  is  this  which  makes  the 
treatment  difficult.  The  object  desired  is  to  pro- 
duce little  or  no  slough,  but  rather  to  set  up  a  plastic 
inflammation  which  shall  lead  to  obliteration  of 
blood  vessels  without  loss  of  tissue. 

For  routine  treatment  of  naevus  cases,  in  gen- 
eral, I  do  not  consider  electrolysis  is  quite  so  satis- 
factory as  the  use  of  the  electro-cautery,  if  this  is 
skilfully  applied.  With  electrolysis,  the  close 
localization  of  the  destructive  effect  to  the  imme- 
diate surroundings  of  the  needles  is  a  disadvantage 
where  success  demands  an  effect  spreading  into  a 
zone  all  about  the  lines  of  puncture.  This  is  more 
readily  obtained  by  the  use  of  a  fine  galvano-cautery 
point,  which  should  be  as  fine  as  possible  and  should 
produce  vertical  punctures  all  over  the  naevus  at 
about  one-sixth  of  an  inch  apart,  and  rather  more 
close  about  the  margin, — which  is  the  zone  of  active 
growth. 

The  treatment,  be  it  electrolysis  or  cautery, 
must  reach  through  the  whole  thickness  of  the 
growth.  The  scars,  left  by  the  galvano-cautery  in 
early  infancy,  disappear  almost  entirely  when  the 
child  has  grown  up.  When  electrolysis  is  the  meth- 
od chosen,  e.  g.  in  a  subcutaneous  naevus  with  sound 
skin  over  it,  it  may  be  done  with  needles  attached  to 
both  poles, — the  bipolar  method, — or  with  a  needle 
or  needles  attached  to  the  negative  pole  only.  The 
first  is  rendered  easy  by  the  use  of  a  handle  into 
which  several  needles  can  be  screwed  in  such  way 
that  the  alternate  needles  are  of  opposite  polarity. 
In  this  method  only  platinum  needles  should  be 
used.  The  advantages  of  the  unipolar  method  are 
that  more  attention  can  be  given  to  one  needle  and 
that  it  can  be  moved  to  different  parts  more  easily. 
It  also  admits  of  the  use  of  the  positive  pole  with 
zinc  needles. 


METHODS  OF  TKEATMENT.  193 

After  a  prolonged  experience  of  the  use  of 
electrolysis,  whicli  is  of  great  value  in  certain  cases, 
I  have  a  preference  for  the  galvano-cautery.  Where 
a  little  fine  work  is  needed,  electrolysis  with  a  sin- 
gle needle  is  the  best. 

For  subcutaneous  naevi,  electrolysis  with  plati- 
num needles  is  good.  When  the  positive  needles 
are  of  zinc  or  copper,  metallic  ions  are  deposited  in 
the  naevus  and  exert  their  special  effect.  With 
copper,  there  is  a  considerable  risk  of  setting  up 
sloughing;  but,  with  zinc,  this  is  much  less  marked, 
and  I  have  some  hopes  that  with  these  needles  we 
shall  find  the  best  means  of  dealing  with  naevi 
which  are  partly  or  wholly  subcataneous.  The  re- 
sults, so  far  obtained  have  been  very  encouraging. 

I  believe  no  age  is  too  tender  to  be  treated.  I 
have  treated  new  born  babies  many  times.  The 
only  exception  I  would  make  to  early  interference 
is  in  certain  naevi  of  the  forehead  and  of  the  nape  of 
the  neck.  Children  are  often  born  with  a  super- 
ficial nevoid  condition  between  the  eyebrows  or  on 
the  back  of  the  neck  or  on  the  upper  eyelid  which 
calls  for  no  treatment  and  will  slowly  fade  in  a  few 
months. 

A  repetition  of  the  operation  for  naevus  has 
occurred  in  less  than  one-quarter  of  the  cases.  Ex- 
cept in  the  case  of  large  naevi,  as  much  as  possible 
should  be  done  at  the  first  operation.  The  tendency 
to  recur  has  very  much  decreased  at  the  end  of  the 
first  year. 


Part  III. 
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EYELIDS,   CONJUNCTIVA  LACHRYMAL   AP- 
PARATUS. 
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In  severe  cases,  I  use  the  x-vaj  and  prefer  it  to 
other  treatment. 

Freund  and  Schift  obtained  cures  with  a  few 
exposures  to  a  hard  tube. 

Fox  had  uniformly  excellent  results  with  a 
high-frequency  glass  vacuum  electrode  applied  di- 
rectly to  the  lids.  He  tested  this  treatment  in  one 
hundred  cases.  The  electrode  should  be  applied 
before  the  current  is  turned  on,  in  order  to  prevent 
sparking,  and  the  treatment  should  be  continued  for 
five  to  fifteen  minutes  daily. 


Fig.  90. — Binocular  High-Frequency  Vacuum  Electrode. 

Leprince  and  Pansier  agree  that  in  ulcerative 
blepharitis  the  galvanic  cautery  is  indicated.  They 
have  usually  obtained  more  rapid  recoveries  than 
with  chemical  caustics.     The  pain  is  not  so  severe. 
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Fiengal  says  that  he  prefers  a  slight  electric 
cautery  to  nitrate  of  silver.  The  operation  is  less 
painful,  reaction  less,  and  recovery  more  rapid. 

Rogers  recommends  treatment  with  the  500  c.  p. 
incandescent  lamp,  and  offers  the  following  technic : 
The  lamp  should  be  placed  quite  closely  over  the 
eyes  for  a  few  seconds.  This  process  should  be  re- 
peated several  times  at  each  treatment,  after  which, 
an  ointment  of  the  yellow  oxide  of  mercury  may  be 
applied,  if  desired.  In  many  cases,  it  is  necessary 
to  remove  the  lashes, 

HORDEOLUM. 

In  several  cases,  Allen  found  that  the  a;-ray 
effected  a  rapid  disappearance  of  the  stye. 

In  the  early  stage  of  a  stye,  I  have  succeeded 
most  effectively  in  aborting  the  process,  in  one  or 
two  days,  by  exposing  the  lids  once  or  twice  daily, 
for  fifteen  minutes  to  a  500  c.  p.  lamp. 

DISTICHIASIS. 

The  removal  of  displaced  ciliae  is  best  accom- 
plished by  the  use  of  an  electrolysis  needle.  Oper.i- 
tors  differ  slightly  in  their  methods,  but  the  follow- 
ing is  the  one  I  employ. 


Fig.  91. — Electrolytic  Needle  With  Lens. 

I  wear  a  pair  of  glasses  +  6.00  added  to  the 
strength  of  my  own  correction  and  combined  with 
prism  of  5°,  base  in  for  each  eye.     (These  glasses 
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will  also  be  found  invaluable  in  detecting  foreign 
bodies  on  the  eye,  and  in  performing  delicate  opera- 
tions.) 


Fig.  92. — Needle-Holder  With  Interrupter. 


A  bulbous,  pointed  Hayes  steel  needle,  half  an 
inch  long,  is  attached  to  the  negative  pole  and  in- 
serted one-eighth  of  an  inch  by  the  side  of  the  hair 
shaft,  for  twenty  to  thirty  seconds.  Using  a  cur- 
rent of  one  m.  a.,  this  will  permanently  destroy  the 
growth  of  three-fourths  of  the  hairs  treated.  Re- 
peat the  needling  if  the  hair  does  not  drop  out  read- 
ily when  the  forceps  is  used.  If  it  is  desired  to  pre- 
vent the  pain  of  the  operation,  a  two  per  cent,  solu- 
tion of  cocaine  in  adrenalin  {1  in  1,000)  may  be  in- 
jected hypodermically  along  the  margin  of  the  lid. 

If  the  lids  are  inverted,  this  procedure  is  not 
applicable  as  it  will  be  necessary  first  to  correct  the 
position  of  the  lid  by  surgical  operation. 


Fig.  93. — Cilia  Forceps. 


Hayes  used  a  current  of  three-quarters  to  one 
and  one-half  m.  a.  and  rarely  three  m.  a.  He  con- 
sidered the  chemical  action  produced  around  the 
negative  needle  a  much  better  index  of  the  current 
required  than  is  the  milliamperemeter. 
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ALOPECIA  OP  THE  EYELIDS. 

Treated  With  the  Sinusoidal  Current. — Miss  — , 
aged  16,  consulted  me,  having  had  complete  baldness 
of  the  lids  for  a  month.  She  had  been  troubled  with 
the  same  affliction,  at  intervals,  during  four  and  a 
half  years,  and  she  had  been  treated  with  massage 
for  five  months  without  improvement. 

I  applied  the  sinusoidal  current  to  the  lids  for 
ten  minutes  tri-weekly.  After  four  months,  the 
lashes  were  one-half  their  usual  length. 


Pig.  94. — ^Wrist  Electrode. 


TREATMENT    OP    ECTEOPION    AND    ENTROPION    WITH    THE 

CAUTERY. 

Ziegler  makes,  in  the  former,  with  a  galvano- 
cautery  tip,  a  row  of  deep  punctures,  4  m.  m.  apart 
and  4  m.  m.  from  the  margin  of  the  lid,  on  the  con- 
junctival surface. 

In  Entropion,  similar  punctures  are  made  on 
the  skin  surface  and  repeated,  if  necessary,  in  two  to 
three  weeks.  One  to  three  sittings  will  accomplish 
as  much  as  a  plastic  operation.  Ice  pads  are  ap- 
plied for  a  few  days. 

In  Ectropion,  I  have  used  successfully  a  linear 
galvanic  cauterization  on  the  inner  surface,  two 
lines  from  the  margin  of  the  lid.  But  Ziegler 's  pro- 
cedure appeals  to  me  as  more  desirable. 
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Treatment  of  Entropion  by  Electrolysis. — 
Everts  says :  "Introduce  a  negative  needle  beneath 
the  integument,  parallel  to  the  lid  border  and  three 
m.  a.  above  the  edge :  use  5  to  8  m..  sl.  for  six  to  eight 
minutes.  The  cicatricial  contraction  raises  the  edge 
of  the  lid  in  two  weeks.  If  not,  repeat  the  opera- 
tion. ' ' 

Entropion. — Leprince  writes,  ' '  Cauterization 
can  bring  about  eversion  of  the  inverted  lid  in  cases 
of  partial  entropion.  After  a  cocaine  injection,  a 
line  of  cauterization,  is  made  down  to  the  tarsus. 

In  cases  of  partial  trichiasis,  electrolysis 
gives  excellent  results  in  destroying  the  bulbs  of  the 
hairs.  It  is  inadvisable  in  total  trichiasis,  where 
the  object  is  to  replace  the  lashes  and  not  to  destroy 
them. 

Luis  Cerera,  of  Madrid,  after  cocaine  injection, 
inserts  the  electrolytic  needle  horizontally  into  the 
eyelid  just  in  front  of  the  tarsus.  This  is  followed 
by  cicatrization  and  eversion  of  the  lid. 

Ectropion. — In  Ectropion,  Leprince  applies  the 
cautery  to  the  conjunctival  surface  of  the  lid  in 
the  same  manner  as  for  entropion.  He  says  that 
Ziegler's  procedure  evidently  applies  to  moderate 
deviations  only;  as,  in  extreme  cases,  plastic  opera- 
tions are  always  necessary. 

BLEPHAEOSPASM. 

If  blepharospasm  is  not  relieved  by  correction 
of  the  refractive  error,  I  treat  it  with  either  the  sin- 
usoidal current  or  by  the  application  of  the  direct 
current  to  the  lids. 

Arcolio  says  that  he  employed  faradism  in  a 
case  of  intense  blepharospasm  and  obtained  a  com- 
plete recovery  in  five  days,  with  seances  of  eight  to 
ten  minutes. 
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A,  aged  six  years,  went  to  Arcolio  for  treatment 
July  16,  07.  He  had  intermittent  blepharospasm  in 
the  right  eye  for  one  year.  He  winked  five  to  six 
times  per  minute.  The  current  was  applied  for  one 
minute  repeatedly.  The  next  day  he  winked  less  fre- 
quently.    July  27,  no  more  spasm. 

A  month  later  there  had  been  no  recurrence. 

In  hysterical  blepharospasm,  Leprince  prefers 
the  static  and  the  direct  currents. 

NICTITATION"  AND  PAIN  IN  THE    EYES. 

D,  aged  eight,  was  brought  to  me  having  been 
afflicted  with  nictitation  for  a  year.  After  eight 
daily  applications  of  three  m.  a.  of  positive  galvan- 
ism to  the  lids,  he  recovered. 

PARALYSIS  OF  THE  OEBICULAEIS. 

Leprince  advises  that,  in  general,  it  is  best  to 
use  galvanism  in  paralysis  of  the  orbicularis. 

A  large  negative  electrode  is  required,  with 
five  to  eighteen  m.  a.  of  intensity,  for  five  minutes. 
In  any  case,  one  ought  not  to  employ  intense  gal- 
vanic currents,  and  the  seances  ought  not  to  exceed 
fifteen  minutes,  three  times  a  week. 

For  the  sake  of  clearness,  I  will  add  that  with 
eighteen  m.  a.  of  current,  the  eye  electrodes  should 
be  three  times  the  usual  size. 

ECZEMA. 

Miss  S.,  aged  37,  consulted  me  March  3/10. 

She  had  eczema  of  both  upper  lids  of  six  weeks 
duration.  The  lids  were  brownish  and  scaly.  She 
was  treated  with  the  500  c.  p.  lamp  for  twenty  min- 
utes tri-weekly. 

Four  seances  produced  the  desired  dermatitis, 
when  treatment  was  discontinued. 

A  week  later,  the  lids  were  perfectly  normal. 


NEVUS. 
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HERPES  OPTHALMICUS. 

Leprince  says  that  the  galvanic  current  relieves 
the  pain  and  accelerates  the  recovery  of  this  erup- 
tion. 

In  two  complicated  cases,  Page  has  employed 
the  continuous  current  with  success. 

Parasotti  has  used  faradism  to  restore  the  sen- 
sibility in  one  case. 

In  one  case,  Leprince  used  the  a;-ray.  After 
four  seances,  the  pain  had  completely  disappeared 
and  recovery  followed  in  ten  days. 


NEVUS. 

Bordier  mentions  the  happy  results  obtained 


Fig.  95. — Krohmeyer's  Lamp. 
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with  a  Kromeyer's  lamp,  applied  directly  to  sec- 
tions of  a  very  extensive  nevus. 

The  application  of  intense  light  was  made  to 
each  part  for  a  half  hour,  daily,  for  fifteen  minutes. 
At  the  end  of  five  days,  the  nevus  was  replaced  by  a 
rosy  tint  and  the  cicatrice  was  perfectly  smooth. 

NEVUS      VASCULARIS.         ANGIOMA.         MOTHER 's      MARKS. 
BIRTH  MARKS.      BLASTOMYCETES. 

Rogers  writes  that  the  forms  of  nevus  vascu- 
laris which  are  most  amenable  to  treatment  include 
nevus  flammeus:  known  as  birthmark  or  port  wine 
stain.     It  is  congenital. 

Technic. — If  the  nevus  is  not  more  than  one 
to  two  inches  in  diameter,  it  should  be  covered  by 
pieces  of  asbestos  paper,  one-sixteenth  of  an  inch 
thick,  which  have  been  moistened  in  cold  water,  and, 
through  which,  holes  the  size  of  the  diseased  sur- 


Fig.  96. — Multiple  Electrolytic  Needle. 


Fig.  97. — Multiple  Needle  Holder. 


face  have  been  made.  Adjust  six  or  seven  layers 
around  the  nevus.  The  500  c.  p.  lamp  should  be 
brought  within  an  inch  or  two  of  the  surface  for  five 
or   ten   seconds   to   superficially   cauterize   it.     All 
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smarting  ceases  upon  removal  of  the  lamp.  The 
epidermis  only  is  destroyed,  but  the  blood  is  coagu- 
lated in  the  smaller  vessels.  A  painless  blister  re- 
sults. There  will  be  no  cicatrix.  If  the  disease  is 
extensive,  an  anaesthetic  may  be  given. 

Leprince  says  that  it  is  electrolysis,  that  is 
generally  employed  in  nevi,  angiomas,  etc.,  though 
both  high-frequency  and  radium  have  given  unex- 
pectedly favorable  results. 

Bergonie's  method  is  the  simplest  and  surest. 
He  uses  a  bi-polar  needle,  one  being  attached  to  the 
positive  pole,  the  other  to  the  negative.  The  opera- 
tor ought  to  attend  only  to  the  needles  and  cons'^ant- 
ly  observe  the  field  of  operation.  In  general,  the 
periphery  of  the  growth  should  be  attacked,  in  order 
to  rapidly  limit  the  extension  of  the  growth.  When 
the  tumor  has  been  well  circumscribed,  electro- 
puncture  the  central  parts,  commencing  always  at 
the  salient  points. 

The  intensity  of  the  current  should  be,  perhaps, 
thirty  to  fifty  m.  a.  Leprince  uses  only  ten  m.  a. 
The  time  depends  upon  the  condition  of  the  surface 
tissue.  So  soon  as  the  skin  shows  discoloration, 
the  needles  must  be  withdrawn.  In  stopping  the 
current,  it  must  be  gradually  reduced  to  zero. 

In  angioma,    discontinue    treatment    when,  in 
stead  of  a  soft  mass,  the  tumor  presents  small  nodu- 
lated superimposed  indurations.    The  effect  of  this 
secondary    coagulation    is    comparable    with    the 
thrombus  of  obliterating  phlebitis. 

In  cases  of  plain  angioma,  Bergonie  has  also 
had  marked  success  in  using  moderate  sparking 
from  Oudin's  solenoid, — applying  it  directly  to  the 
surface.  The  tissue  turns  white  after  some  sec- 
onds of  the  application. 

The  dosage  must  be  accurately  adjusted  to  the 
case,  if,  after  recovery,  the  tissue  involved  is  to  cor- 
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respond  with  and  resemble  that  of  the  surrounding 
surface. 

Blastomycetes. — The  best  cure  for  this  singular 
disease  of  the  skin  of  the  eyelids,  instances  of  which 
have  so  far  been  met  with  almost  exclusively  in  Chi- 
cago, appears  to  be  the  local  application  of  ic-rays 
and  massive  doses  of  potassium  iodide. 

CYST. 

The  following  cases  will  illustrate  my  method 
of  procedure  in  treating  cysts. 

Mrs.  J.,  aged  54,  consulted  me  on  March  10/08. 

She  has  had  a  serous  cyst  for  fourteen  years 
at  the  edge  of  the  nasal  end  of  the  right  lower  lid, 
one-quarter  to  one-half  an  inch  in  size.  On  March 
10,  20,  25,  and  April  2,  the  negative  needle  was  in- 
troduced into  the  cyst,  with  a  current  of  five  m.  a. 
for  from  three  to  fifteen  minutes,  and  the  growth 
was  much  reduced  in  size.  On  April  9,  a  bi-polar 
needle,  with  five  m.  a.  was  used  for  five  minutes  and 
proved  much  more  effective  than  the  monopolar. 
The  growth  disappeared. 

Mrs.  F.  B.,  aged  40,  came  to  me  March  25/07. 

She  has  a  tarsal  cyst  of  the  right  upper  lid. 

I^.  X-ray,  with  low  tube,  two-inch  spark-gap, 
with  patient  three  inches  from  the  tube,  applied  for 
seven  minutes  every  second  day.  April  26.  The 
nodule  has  disappeared. 

The  above  use  of  the  x-rsij  was  merely  experi- 
mental and  not  to  be  recommended  in  practice. 

XANTHALASMA. 

A.  L.  B.  consulted  me  April  6/07. 

Xanthalasma  had  been  noticed  for  six  months. 

A  yellow  spot,  one-quarter  by  one-eighth  of  an 
inch  showed  at  the  inner  end  of  the  left  upper  lid 
and  one  opposite  one-eighth  by  one-eighth  of  an 
inch  on  the  lower  lid. 
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1^.  The  negative  needle,  with  two  m.  a.  of  cur- 
rent, for  five  minutes,  in  the  lower,  under  cocaine 
injection. 

April  10.  The  negative  needle,  with  one  m.  a.  of 
current  was  inserted  in  the  three  yellow  spots  on  the 
left  lid. 

April  24.     There  is  no  trace  of  discoloration. 

Mrs.  — ,  aged  37,  consulted  me  regarding  three 
yellow  patches,  one-eighth  by  one-quarter  of  an  inch 
in  size,  which  had  disfigured  her  lids  during  four 
years.    Xanthalasma. 

Treatment:  After  cocaine  injection,  the  nega- 
tive needle,  with  one  m.  a.  of  current  gradually  in- 
creased to  five,  was  inserted  under  the  patch  for 
four  minutes;  then  the  needle  was  inserted  for 
four  minutes  at  right  angles  to  first  position.  The 
remaining  patches  were  treated  similarly  subse- 
quently. No  pain.  Each  patch  completely  disap- 
peared in  two  weeks  after  treatment. 

Mrs.  — ,  aged  36,  had  a  patch  above  and  below 
each  inner  canthus.  One  was  removed  in  one  sit- 
ting, with  five  m.  a.  of  current,  which  was  turned  on 
rapidly.  The  pain  was  so  severe  that  the  patient 
elected  to  have  the  remaining  patches  excised  under 
chloroform. 

Caution. — In  electrolysis,  always  turn  on  the 
current  slowly,  increasing  to  maximum  gradually, 
so  as  to  avoid  unnecessary  pain. 

ACUTE   CATAKEHAU   CONJUNCTIVITIS. 

Several  of  my  acute  catarrhal  conjunctivitis 
cases,  treated  by  exposure  to  a  500  c.  p.  incandes- 
cent lamp,  recovered  in  an  unusually  short  period  of 
four  or  five  days; — the  first  treatment  even  having 
afforded  marked  relief. 

Technic. — The  patient  lies  on  a  couch,  with 
the  face  protected  by  a  towel  or  asbestos  paper.  The 
eyes,  open  or  closed,  are  exposed  one  foot  from  the 
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lamp,  for  tf»n  to  twenty  minutes.  "When  the  heat 
becomes  unpleasant,  the  patient  intercepts  the  light 
for  a  few  moments  with  a  fan. 

The  abo\e  well  illustrates  the  beneficial  effect 
of  the  radiant  energy  of  the  incandescent  lamp  in  an 
infectious  disease,  for,  notwithstanding  the  state- 
ment that  the  supra-violet  or  actinic  rays  are  filter- 
ed out  or  absorbed  by  the  glass  of  the  globe,  a  con- 
siderable quantity  of  supra-violet  and  other  actinic 
rays  in  the  spectrum  penetrate  the  glass ; — sufficient 
to  produce  bactericidal  eifects. 

A  50  c.  p.  incandescent  lamp,  held  near  the  eye, 
may  produce  equally  good  results  in  conjunctivitis 
and  other  superficial  diseases. 

In  case  the  conjunctivitis  is  due  to  the  Morax 
Axenfeld  infection,  it  is  better  to  treat  it  with  the 
sulphate  of  zinc  solution  than  by  light  or  by  the  sil- 
ver salts. 

1.  G.  T.,  aged  19,  came  to  me  on  March  1/10, 
suffering  with  acute  catarrhal  conjunctivitis.  The 
patient  completely  recovered  in  four  days,  under 
the  500  c.  p.  lamp  applied  for  twenty  minutes 
daily.  This  is  a  more  rapid  recovery  than  under 
any  drug  treatment  in  my  experience. 

2,  Dr.  J.  C.  McL,  aged  52. 

There  had  been  acute  catarrhal  conjunctivitis 
of  the  left  eye  for  two  days;  ocular  and  palpebral 
conjunctiva  considerably  swelled;  moderate  puru- 
lent discharge. 

Incipient  conjunctivitis  in  right  eye  for  one 
day. 

Recovery  under  four  treatments  of  500  c.  p. 
lamp,  of  twenty  minutes  daily.  After  the  first 
treatment  the  eyes  were  much  more  comfortable. 
There  was  unusual  improvement  in  forty-eight 
hours.  The  swelling  disappeared  after  the  third 
treatment. 
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CHRONIC  PALPEBRAL  CONJUNCTIVITIS. 

1.  Mr.  S.,  aged  38,  consulted  me  in  November, 
1909. 

He  had  chronic  palpebral  conjunctivitis.  The 
palpebral  conjunctiva  was  very  red  and  velvety ;  the 
bulbar  conjunctiva  slightly  injected;  excessive 
lachrymation  and  photophobia.  He  had  had  very 
considerable  treatment  with  coUyria  of  zinc  sul- 
phate, etc.,  without  any  improvement. 

I^.  X-ray,  with  low  tube,  for  eight  minutes  at 
four  inches,  three  times  a  week. 

December  4/09.  X-ray  flashing,  for  eight  min- 
utes tri-weekly. 

March  15/10.  Lids  fairly  smooth.  Lachry- 
mation has  ceased  and  there  is  very  slight  photo- 
phobia. 

Those  cases,  in  which  the  tissues  are  nearer  to 
normal  than  in  granular  lids,  yield  much  less  rapid- 
ly and  effectually  to  treatment. 

2.  A  patient  of  mine,  who  had  for  years  a 
chronic  hyperplastic  conjunctivitis,  which  very 
much  disturbed  her  sleep,  had  been  ineffectually 
treated  medically. 

Positive  galvanism,  3  m.  a.,  with  a  copper  elec- 
trode applied  to  the  cocainized  palpebral  conjunc- 
tiva, for  five  minutes  daily  resulted  in  recovery  in 
two  weeks. 

3.  H.  P.,  aged  19,  consulted  me  in  September, 
'05. 

He  had  chronic  palpebral  conjunctivitis.  The 
eyes  had  troubled  him  at  times  since  April  05.  The 
palpebral  conjunctiva  of  both  sides  is  red,  velvety 
and  hypertrophied. 

Left  eye, — pannus,  multiple  superficial  ulcers 
and  infiltrates  in  the  cornea.  Vision  of  left  eye  = 
■3/50. 

There  is  eczema  of  the  face,  scalp  and  nares. 
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^.  Ichtliyol,  two  per  cent.,  to  be  dropped  into 
the  eyes  three  times  a  day. 

May  10.     Peritomy  on  the  left  eye. 

May  17.  Vision  of  left  eye  =  20/100  and  the 
corneal  infiltration  is  much  less. 

May  24.  Vision  of  left  eye,  with  +  1.00  = 
20/70. 

1^.  X-ray  exposures,  with  low  tube,  at  six 
inches,  for  ten  minutes  daily. 

June  7.     Vision  of  left  eye  =  20/50. 

Kassabian  had  a  patient  who  suffered  with 
chronic  conjunctivitis  for  seven  years  and  was  un- 
successfully treated  by  two  prominent  oculists.  He 
recovered  with  ic-ray,  medium  tube,  at  twelve  inches, 
for  one  to  two  minutes,  twice  weekly  for  three 
months, — then  tri-weekly. 

PHLYCTEISrULAE  CONJUNCTIVITIS. 

1.  S.  McC,  aged  8.  A  phlyctenular  nodule 
had  existed  at  the  corneal  margin  for  three  days. 

I  applied  the  500  c.  p.  lamp,  at  six  inches,  for 
twenty  minutes  daily.  He  completely  recovered  in 
six  days. 

2.  Josie  0.  M.,  aged  15,  consulted  me  February 
4/08. 

Both  eyes  had  been  sore  at  times  since  an  at- 
tack of  diphtheria  five  years  previously.  The  left 
eye  had  been  inflamed  since  last  December.  She 
has  had  terrible  pain  during  the  last  week. 

Vision  of  left  eye  =  15/200.  There  are  four 
phlyctenular  nodules  on  the  cornea  and  central 
opacity. 

I  performed  a  peritomy. 

Feb.  10.  Cornea  clearing.  Vision,  L.  E.  = 
10/200. 

March  28.  Several  corneal  ulcers  have  ap- 
peared during  the  past  three  weeks,  which  have  been 
only  moderately  controlled  by  the  500  c.  p.  lamp, 
used  for  one  half -hour  daily. 
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The  eye  was  exposed  to  the  ic-ray  for  ten  min- 
ates  tri-weekly. 

June  6.  The  ulcers  healed  promptly  in  three 
"f^diations,  but  relapsed  once  afterwards. 

August  1.     Discontinued  the  a;-ray. 

Sept.  18.     Left  eye  quiet.Vision  =  6/200. 

April  12.  Under  the  use  of  Bier's  cupping 
glass  and  dionin,  the  vision  of  the  eye  has  improved 
to  15/100. 

OPHTHALMIA    NEONATORUM    SUCCESSFULLY    TREATED    BY 
ZINC  CATAPHORESIS. 

Ramsden  claims  that  many  cases  of  corneal 
opacity  can  be  prevented  by  treatment  with  zinc 
ions.  He  cites  an  illustrative  case. — The  lids  were 
everted  and  a  positive  electrode,  covered  with  cotton 
well  saturated  with  a  twenty  per  cent,  solution  of 
sulphate  of  zinc,  was  applied  with  a  current  of  one- 
half  a  milliampere  for  three  minutes.  Twelve 
hours  later  the  inflammation  was  subsiding  and 
another  application  was  made.  Two  days  later  the 
case  was  cured. 

Eamsden  thinks  that  with  nitrate  of  silver  or 
protargol  applications,  the  case  would  have  taken 
fourteen  anxious  days. 

GONORRHOEAL    OPHTHALMIA. 

Rogers  advises  the  following  treatment, — 
Cleanse  the  eye  with  boric  solution.  Apply  the 
500  c.  p.  lamp  for  a  few  seconds  to  the  eye  as  closely 
as  it  can  be  endured.  Interpose  the  fan,  and  repeat 
every  few  seconds  for  two  to  five  minutes.  Later, 
in  the  less  acute  stage,  apply  the  light  at  one  inch 
for  fifteen  minutes,  once  to  twice  daily." 

Considering  that  ophthalmia  neonatorum  is 
generally  due  to  the  same  gonococcus  as  that  of 
jro'-orrhoeal  ophthalmia,  the  latter  would  probably 


212  ELECTEICITY   IN   DISEASES   OF    THE   EYE. 

yield  to  the  treatment  which  Ramsden  fou'iid  so  suc- 
cessful in  ophthalmia  neonatorum. 

VEENAL  CATAREH. 

While  volumes  have  been  written  of  late,  on  the 
pathology  of  vernal  catarrh,  the  treatment  recom- 
mended consists  mainly  of  placebos.  Rarely  is  the 
success  of  the  x-t3.j  treatment  mentioned. 

D.  H.,  aged  19,  consulted  me  July  15/09. 

He  had  had  spring  catarrh    for    four    years. 
There  is  ^  gelatinous  looking  elevation  at  upper 
margin  of  cornea.     A  velvety  granular  surface  at 
reflex  fold  of    lids.     The    symptoms    are    always 
much  aggravated  in  the  summer  months. 

Previous  Treatment. — For  two  and  a  half  years, 
he  has  been  treated  with  nitrate  of  silver,  with  some 
improvement. 

A  bacteriological  examination  by  Dr.  Harrower 
shows  a  few  pus  cells  and  staphylococci. 

T reatment .—X-YSij,  at  intervals,  twice  weekly, 
with  low  tube,  at  six  inches  for  eight  minutes. 

July  18/10.  Patient  reports,  ''Eyes  perfectly 
well  last  winter,  and  very  much  better  this  summer 
than  during  any  one  previously. ' ' 

Previously  to  the  discovery  of  the  ic-ray,  I 
treated  some  cases  effectively  with  the  galvano- 
cautery.  I  applied  the  cautery  intermittently  to 
small  areas  of  the  diseased  cirum-corneal  and  pal- 
pebral tissues. 

TUBEECULOSIS    OF    THE    PALPEBRAL    CONJUNCTIVA. 

Sidney  Stevenson  reports  an  interesting  case 
as  follows, — A  little  girl  of  four  years,  with  tuber- 
cular conjunctiva.  The  palpebral  conjunctiva  and 
retrotarsal  folds  were  strewn  with  miliary  granula- 
tions. Thirteen  ic-ray  exposures,  of  ten  minutes 
each,  were  given.     Recovery  followed. 

Use  of  Photo-Therapy  in  Tuberculosis  of  the 
Conjunctiva. — Lundsguard    employs   photo-therapy 
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exclusively  in  such  cases.  In  eight  cases  of  second- 
ary conjunctival  lupus,  he  had  seven  cases  of  recov- 
ery without  recurrence  in  two  and  a  half  years.  In 
four  primary  cases,  recovery  was  complete.  In  one 
case  only  there  persisted  a  thickening  of  the  conjunc- 
tiva with  trichiasis. 

The  seances  varied  from  seventeen  to  twenty- 
four  in  number  with  one  induration  remaining  in 
each  case. 

PTERYGIUM  TENUIS. 

Horace  Starkey  obtained  excellent  results  with 
the  positive  needle  in  several  cases,  using  2  m.  a. 
and  repeating  it.  The  needle  is  thrust  at  right 
angles  under  the  pterygium,  near  the  cornea  and 
again  near  the  canthus. 

I  failed,  in  two  cases,  to  get  any  improvement, 
which  was  probably  due  to  a  faulty  technic.  I 
would  advise,  that,  where  there  are  visible  vessels 
in  the  pterygium,  an  attempt  should  be  made  to  in- 
troduce the  needle  longitudinally  into  their  whole 
length;  and,  also,  if  any  ulceration  can  be  found  at 
the  point  of  the  pterygium,  to  apply  the  needle  over 
that  surface  as  well,  and  to  use  a  current  sufficient 
to  whiten  the  growth. 

Pensier  writes, — ''We  have  found  the  positive 
pole,  as  commended  by  Starkey,  causes  a  hard  scar. 
The  positive  electrode  is  placed  on  the  temple,  the 
negative  needle  is  forced  into  the  cocainized  tumor, 
— then  the  current  of  5  to  4  m.  a.  is  gradually  turned 
on  and  continued  for  thirty  to  ninety  seconds.  In 
very  large  pterygia,  I  use  as  much  as  ten  m.  a.  for 
two  to  three  minutes.  I  introduce  the  needle  both 
horizontally  aijd  vertically  into  the  tumor,  making  a 
double  cauterization  in  the  form  of  a  cross.  In 
small  pterygia,  one  seance  of  thirty  to  ninety  sec- 
onds, with  a  current  of  5  to  4  m.  a.  is  quite  sufficient ; 
— then  the  current  of  5  to  4  m.  a.  is  gradually  turned 
forced  horizontally  into  the  growth." 
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Pterygium  Treated  hy  Electrolysis  in  a  Novel 
Manner. — Dr.  J.  H.  Davis,  Washington,  Ohio,  claims 
that  the  growth  of  pterygium  can  be  stopped.  He 
attaches  a  rat-tooth  forceps  to  the  negative  pole, 
catches  up  the  growth  and  uses  from  three  to  five  m. 
a.  of  current  till  the  vessels  turn  white.  This  is  re- 
peated in  three  to  four  places,  and  in  a  week,  or  ten 
days,  if  any  of  the  growth  is  left,  the  treatment  is 
repeated. 

CHALAZIOlsr   TREATED  BY  ELECTROLYSIS. 

Alleman,  New  York,  says  that  the  negative  nee- 
dle, with  a  5  to  5  m,  a.  current,  for  ten  minutes,  may 
be  used  under  cocainization,  if  the  patient  will  not 
submit  to  the  more  ready  excision. 

If  thickening  remains  after  the  removal  of  a 
chalazion  or  stye,  grasp  the  part  with  the  forceps 
and  apply  to  it  the  negative  sponge,  with  two  m.  a. 
of  current  for  two  to  three  minutes. 

The  negative  needle,  inserted  into  the  indu- 
rated tissues,  with  a  current  of  1  to  5  m.  a.  for  five 
minutes,  would,  I  think,  secure  the  result  in  a  much 
shorter  time. 

Pensier  has  used  negative  electrolysis  with  four 
to  six  m.  a.  for  chalazion.  He  has  used  equally  bi- 
polar electrolysis.     Eecovery  requires  fifteen  days. 

It  seems  logical,  he  says,  to  reserve  this  treat- 
ment for  small  chalazia,  in  which  the  removal  is  dif- 
ficult and  often  refused  by  the  patient. 

TRACHOMA. 

The  first  published  case  of  trachoma,  treated 
by  rr-ray  in  America,  was  reported  by  me,  in  the 
Chicago  Elec.  Soc.  Journal,  Jan.  3/03. 

In  thirteen  cases,  I  have  had  only  one  failure; 
the  others  showed  such  excellent  results  that  I 
would  not  now  consider  other  methods  of  treatment. 

My  technic  is  to  expose  the  closed  lids  daily  for 
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two  weeks,  then  tri-weekly,  at  five  inches  from  a 
tube  excited  by  a  coil  current,  which  will  not  break 
down  a  spark-gap  of  more  than  two  and  a  half 
inches; — the  tube  being  regulated  by  an  automatic 
regulator  at  three  inches  from  the  cathode.  Be- 
cause the  eye  is  less  sensitive  to  the  rays  than  is  the 
skin,  the  latter  is  left  without  a  shield,  that  it  may 
serve  as  an  indicator  and  prevent  excessive  treat- 
ment. Should  itching,  burning,  tanning  or  epila- 
tion occur,  or,  should  vision  be  found,  by  daily  test- 
ing, to  be  reduced,  further  treatment  must,  for  a 
time,  be  discontinued,  until  the  symptoms  disap- 
pear. The  number  of  treatments  required  is  gen- 
erally from  twenty-five  to  thirty-five. 

For  two  years  past,  I  have  used  the  intermit- 
tent flashing,  recommended  by  Dr.  Finley  E.  Cook, 
with  ten  minute  exposures,  but  cannot  say  whether 
the  results  are  better.  Possibly,  burning  is  less 
likely  to  occur;  but,  that  it  may  occur,  contrary  to 
the  statement  of  Dr.  Cook,  I  am  assured  by  a  con- 
frere. 

Case  1.  L.  Gr.  Greek,  aged  45,  has  had  symp- 
toms of  granular  lids  for  many  years.  Moderate 
sized,  discrete  granules  line  the  upper  tarsus  and 
fornix.  The  lower  lids  are  less  involved.  Bulbar 
conjunctiva  very  red. 

Vision  R.  E.  =  6/20.     L.  E.  (divergent)=  4/50. 

]^.  X-ray,  medium  tube,  at  six  inches,  for  ten 
minutes  tri-weekly.  The  lids  were  everted  by  for- 
ceps. 

March  24. — There  is  a  mild  dermatitis  of  the 
right  lids.  The  lids  are  much  smoother  and  the 
bulbar  conjunctiva  is  less  vascular.  There  is  an 
ulcer  of  the  right  cornea.  (From  raying,  or  trach- 
oma!)   Raying  discontinued. 

April  9. — The  lids  are  perfectly  smooth  and  the 
ulcer  is  healed. 

This  case  illustrates  the  advisability  of  inter- 
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mitting  treatment,  as  Mayou  suggests;  since,  after 
the  raying  was  discontinued,  recovery  progressed. 

Twenty  exposures,  in  all,  had  been  made. 

In  1912,  there  had  been  no  relapse,  and  the  con- 
dition was  more  ideal  than  in  any  case  of  recovery  I 
had  seen. 

Case  2.—Dt.  Gr.,  aged  54.  May  12,  1903.  Both 
eyes  were  inflamed;  the  right  frequently  since,  the 
left  not  until  two  years  ago.  I  have  applied,  at  in- 
tervals during  the  past  two  years, — Nargol,  twenty 
per  cent;  Ung.  Hyclrarg.  Oxide  Rub.,  and  massage, 
with  little  benefit  and  he  has  suffered  very  much. 

Present  State. — The  right  eye  has  granulations 
of  moderate  size  on  both  lids.  The  left  eye  is  simi- 
lar to  the  right. 

1^.  X-ray  medium  tube  at  six  inches  for  ten 
minutes  bi-weekly.  Recovery  in  two  months,  with 
less  than  sixteen  seances. 

October  13,  1906.  There  has  been  a  relapse  in 
the  right  eye  during  the  past  week.  Acute  trachoma, 
pannus  and  corneal  ulcer.  I^.  Medium  tube  at  six 
inches,  for  eight  minutes,  tri-weekly,  with  the  lids 
closed  and  the  face  unprotected. 

December  31. — Has  had  twenty  exposures.  The 
lids  are  smooth ;  there  is  no  pannus  or  ulcer  and  he 
reads  comfortably,  which  he  had  not  done  for  many 
years. 

There  has  been  no  relapse  up  to  May,  1912. 

Case  5.— G.  D.,  aged  13.  March  22,  1904. 
Moderate  trachoma  of  both  eyes;  the  patient  has 
had  symptoms  for  two  and  a  half  years.  Vision  R. 
or  L.  =  20/30. 

J^ .  X-ray  twice  weekly,  with  a  high  tube,  at  six 
inches  for  ten  minutes. 

After  thirty  radiations,  the  lids  are  smooth, 
without  any  visible  cicatrization,  and  vision  is  nor- 
mal in  each  eye. 

Case   4.—M.   D.    P.,   aged   29.    April   5,   1907. 
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The  left  eye  had  been  very  red  and  sore  for  three 
years. 

Present  State. — The  bulbar  conjunctiva  is  very 
red  and  swollen;  the  upper  lid  is  thickly  studded 
with  granulations.  The  lower  lid  presents  less 
markedly  prominent  granulations.  There  are — a 
double  ulceration  of  the  cornea,  pannus  tenuis,  ex- 
treme photophobia  and  considerable  pain. 

I^.  X-ray  with  <2-inch  spark  gap.  Patient  at 
four  inches  from  the  tube,  for  seven  minutes  daily. 

April  7.— There  is  severe  circumorbital  pain. 
I^. — Aspirin  grs.  15  every  three  hours. 

April  8. — No  pain. 

May  ^.—Vision  L.  E.  =  20/25.  ^.  Violet  light 
from  50  c.  p.  lamp  every  second  day,  alternating 
with  the  ic-ray 

May  21. — Vision  normal  and  lids  smooth. 

The  patient  had  twenty-five  daily  ic-ray  treat- 
ments and  six  tri- weekly. 

Case  5.— A.  Gr.,  aged  8.  February  24/03.  The 
patient  has  had  weak  eyes  for  five  years.  Both 
upper  lids  are  markedly  granular.  Corneae: — the 
upper  half  opaque.  Vision  R.  or  L.  =  6/20.  He 
was  treated  during  1901-2  by  two  oculists,  with  some 
improvement. 

^, .     X-ray  tri- weekly. 

June  6.  The  patient  has  attended  very  irregu- 
larly, having  received  only  fifteen  treatments.  Vis- 
ion has  increased  and  the  granulations  are  much 
less  prominent.  With  further  treatment,  there  is 
little  doubt  that  complete  recovery  would  have  re- 
sulted. 

In  one  case  of  doubtful  trachoma,  unilateral, 
the  patient — a  physician — objected  to  a  continuance 
of  the  raying,  and  recovered  under  the  use  of  the  500 
c.  p.  incandescent  lamp. 

A  host  of  workers,  Stevenson,  Walsh,  Vassutin- 
sky,  Geyser,  Hoeniker,  Romanen,  Ayres,  etc.,  report 
uniform  success  with  the  ic-ray;  while  Jackson,  Fox, 
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Suker,  deScliweinitz  and  Sweet  think  that  the  older 
methods  are  equally  satisfactory  or  preferable. 

C.  E.  Eogers, — '* during  the  most  acute  stage," 
applies  the  rays  from  the  500  c.  p.  lamp,  sharply 
and  for  short  periods,  four  or  five  times  at  a  sitting, 
once  or  twice  daily.  At  a  later  period,  the  treat- 
ments may  require  from  15  to  20  minutes  once  or 
twice  daily."  The  safety  of  the  lamp  may  recom- 
mend it  to  those  who  are  unfamiliar  with  the  use  of 
the  ic-ray. 

Stevenson  and  Walsh  treated  one  case  with  a 
high-frequency  current,  applied  to  the  conjunctiva. 
After  twenty-three  applications,  with  a  vulcanite 
electrode  connected  with  a  d'Arsonval  resonator, 
the  disease  disappeared,  that, — in  their  words, — 
would  have  lingered  two  or  three  years  with  ordi- 
nary treatment. 

Seven  cases,  treated  by  N.  Bishop,  of  London, 
with  the  high-frequency  current  did  not  improve. 

Myers  makes  three  to  four  punctures  in  each 
granule,  with  the  negative  needle,  using  one  half  to 
two  m.  a.  of  direct  current,  with  cocaine  anaesthesia. 
He  has  made  20  to  30  punctures  at  a  sitting  and  has 
treated  hundreds  of  cases  so  satisfactorily,  that  he 
has  abandoned  the  use  of  copper  and  silver. 

Eodolfi  applies  a  negative  galvanic  copper  elec- 
trode to  the  conjunctiva  of  the  everted  lids,  with 
very  satisfactory  results. 

Some  fifteen  years  since,  both  Neiswanger  and 
I  applied  to  the  granular  surface  a  current  of  three 
to  five  m.  a.  for  five  minutes  daily,  with  the  'positive 
copper  electrode  to  secure  cataphoresis.  I  inserted 
the  electrode  under  the  uneverted  lids  to  the  sulci, 
and  moved  the  electrode  from  end  to  end  of  the 
lids,  withdrawing  them  gently  from  the  cornea.  The 
results  were  more  satisfactory  than  had  been  secur- 
ed with  drugs.  Since  1903,  I  have  preferred  the  use 
of  the  x-Tdij. 
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G.  Lindsay  JoLnson,  of  London,  applies  thirty 
to  fifty  m.  a.  of  a  direct  current,  with  electrolytic 
blades  in  the  furrows  of  deep  parallel  incisions.  I 
would  prefer  ten  to  fifteen  m.  a.  in  order  to  avoid 
the  cauterizing  effect  of  fifty  m.  a. 

M.  S.  Mayou,  of  London,  is,  out  of  a  wide  ex- 
perience, so  enthusiastic  an  advocate  of  the  treat- 
ment of  trachoma  by  a;-ray,  that  we  will  let  him 
speak  for  himself : — 

In  trachoma,  he  says,  we  have  a  disease  that  is 
very  closely  allied  to  lupus.  In  ^-rays,  we  have  a 
method  of  setting  up  a  leucocytosis  with  the  mini- 
mum of  destruction  to  epithelial  and  other  tissues, 
and,  further,  we  have  a  means  of  producing  an  in- 
flammation, from  a  mild  leucocytosis  to  a  gangrene 
of  the  part,  which,  with  due  care,  and  experience,  we 
have  under  almost  perfect  control.  The  leucocytosis 
is  much  more  prolonged  than  that  in  any  method 
previously  adopted,  and  the  destruction  is  not 
nearly  so  great. 

Operations  can  be  followed  by  ^-rays  to  com- 
plete the  work  in  preference  to  one  of  the  other  irri- 
tants now  in  use.  Operation  should  never  follow 
a;-ray  treatment  without  considerable  interval. 

At  the  beginning  of  the  year,  I  presented  the 
first  case  treated  by  x-v2lj.  I  have  now  discarded, 
the  mask,  as  I  never  expose  the  patient  sufficiently 
to  get  any  reaction  at  all  in  the  skin.  The  upper  lid 
is  everted,  and  the  lower  lid  pushed  up  so  as  to 
cover  as  much  of  the  cornea  as  possible ;  but  in  bad 
cases,  with  pannus,  the  cornea  is  left  exposed.  I 
have  never  had  any  trouble  with  the  globe  following 
ic-ray  treatment. 

The  patient  is  seated  about  nine  inches  from 
the  anode,  with  a  moderately  soft  tube  and  a  current 
of  six  amperes.  A  two  minutes  exposure  is  given 
for  four  to  six  successive  days.  If  there  be  much  in- 
jection, or  the  case  be  an  acute  one,  four  days  are 
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usually  sufficient.  A  week's  rest  is  then  given,  and, 
if  no  reaction  is  set  up  the  patient  is  exposed  twice 
a  week,  until  there  is  a  slight  increase  in  the  photo- 
phobia, which  shows  that  he  is  beginning  to  react. 
About  this  time,  the  granules  begin  to  disappear. 
Exposures,  once,  twice  or  three  times  a  week  are 
made,  until  they  disappear  entirely,  when  all  treat- 
ment must  be  stopped,  as  it  requires  some  weeks  for 
the  infiltration  set  up  by  the  rr-ray  to  settle  down; 
and  it  is  difficult  to  tell  whether  the  disease  is  eradi- 
cated. A  supple,  non-contracted  non-scarred  con- 
junctiva is  finally  produced.  The  pannus  often 
clears  with  great  rapidity.  Even  dense  corneal 
opacity  will  often  clear  considerably. 

In  one  case,  in  which  the  patient  could  only  see 
shadows,  she  could,  in  two  months,  count  fingers 
three  feet  away.  Sometimes  the  granules  begin  to 
disappear  from  almost  the  first  exposure;  again, 
other  cases  require  eight  to  ten  treatments  before 
showing  signs  of  reaction. 

With  regard  to  the  cases,  the  most  satisfactory 
are  the  chronic ;  and  the  earlier  they  seek  treatment 
the  more  rapid  and  satisfactory  will  be  the  result. 
Chronic  cases  will  allow  of  more  frequent  exposure ; 
acute,  diffuse  infiltrations,  with  thickening  of  the  lid 
and  much  photophobia,  requiring  more  careful  ex- 
posure, extending  over  a  much  longer  period.  Old, 
chronic  cases,  in  which  the  lid  trouble  has  almost 
disappeared,  but,  in  which  there  is  much  opacity  of 
the  cornea,  will,  after  the  first  reaction — which 
should  be  mild — often  improve  considerably  under 
exposures  at  long  intervals. 

The  chief  advantages  of  this  treatment  are : 

1.  There  is  considerably  less  deformity  in  the 
lid  after  treatment  than  when  other  means  are  em- 
ployed. 

2.  It  is  practically  painless. 

3.  The  pannus  clears  more  thoroughly. 
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Morton,  of  New  York,  has  treated  trachoma 
very  successfully,  by  what  he  designates  cupric  cat- 
aphoresis  or  electric  medicament  diffusion.  I  quote 
the  following, — 

1.  In  1892.  Aged  50.  There  is  a  corneal  vas- 
cularity; trachomatous  bodies,  vision  impaired.  I 
cocainized  the  conjunctiva,  then  a  copper  electrode 
was  passed  over  the  everted  lids,  with  two  m.  a.  of 
current.  The  cornea  cleared,  the  trachoma  re- 
duced, vision  improved. 

Morton  considers  that  copper  and  zinc  are  the 
best  electrodes. 


Fig.  98. — Copper  Eye  Electrode. 

2.  Aged  12, 1893.     Acute  trachoma. 

A  copper  electrode  with  2  m.  a.  of  current  was 
applied  to  each  lid  for  one  minute.  There  were  six 
applications,  resulting  in  recovery.  No  relapse 
within  a  year. 

3.  July  21/93.  Age  21.  Second  stage  of 
trachoma.     Extensive  corneal  ulcers. 

A  copper  electrode  was  applied,  with  3  m.  a.  of 
current. 
July  24.     Ten  m.  a.  for  two  to  three  minutes. 

July  26.     Eepeat. 

July  31.  Cornea  perfectly  clear.  Recovery 
after  six  more  treatments. 

4.  In  /93.  Aged  8.  Second  stage  of  trach- 
oma. Purulent  conjunctivitis.  Cocainized  the 
conjunctiva,  five  treatments  with  seven  m.  a.  were 
given,  followed  by  recovery. 

5.  In  /93.  Trachoma  of  seven  months  dura- 
tion, in  lad  of  16.  Twelve  treatments  with  three  m. 
a.,  effected  a  complete  cure. 
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6.  January  15/94.  An  Egyptian,  aged  17. 
Trachoma  of  five  years  standing  or  more.  Con- 
stant muco-purulent  discharge.  Vision  smoky. 
Cicatricial  conjunctivitis. 

I^.  Positive  zinc  electrode  to  conjunctiva  of 
both  eyes,  with  a  current  of  3  m.  a.  repeatedly  until 
March  23,  when  the  patient  sees  clearly,  and  there 
is  no  mucous  discharge. 

April  18.     The  patient  regards  herself  as  well. 

7.  March  23/94.  Aged  11.  First  stage  of 
trachoma. 

A  copper  electrode  was  used  with  1  m.  a.  of  cur- 
rent until  March  28,  when  three  m.  a.  were  pre- 
scribed. 

April  13.     Cured. 

8.  A  case  of  eleven  years  standing,  trachoma, 
copper  electrodes,  with  one  to  three  m.  a.  of  current, 
cured  the  patient  in  four  weeks. 

Leprince,  writing  of  trachoma  and  follicular 
conjunctivitis,  says, — ^' These  two  diseases  were 
first  treated  by  electrolysis  and  galvano-cauteriza- 
tion,  but,  while  the  results  were  appreciable  in  fol- 
licular conjunctivitis,  there  was  no  pronounced  suc- 
cess in  trachoma. 

Nevertheless,  electrolysis,  with  a  curved  flat 
electrode,  has  given  good  results  in  the  hands  of 
Dr.  A.  Dickson  of  Mobile,  Alaska,  who  has  treated, 
in  this  way  twenty-five  cases  of  trachoma.  In  the 
first  case,  he  made  one  application  only,  for  eight 
minutes,  with  fifteen  m.  a.  of  current,  at  the  end  of 
which  time,  a  gray  deposit  appeared  upon  the  con- 
junctival surface  of  the  cornea.  The  second  eye 
was  treated  in  the  same  manner  seven  months  later. 
The  cornea  cleared  and  vision  returned  to  normal. 
Dickson  advises  a  current  of  three  to  five  or  even 
eight  milliamperes. 

Since  the  advent  of  photo-therapy,  many  have 
treated  trachoma  with  light,  to  the  exclusion  of  any 
other  mode  of  treatment. ' ' 


TEACHOMA.  223 

Dr.  A.  C.  Geyser  treated  successfully  eighteen 
cases  of  granular  lids  by  the  x-vslJ  and  the  high- 
frequency  vacuum  electrodes  combined.  His  tech- 
nic  is  as  follows, — x-vsij  for  three  to  five  minutes  at 
six  inches  on  alternate  days  for  two  weeks.  After 
six  to  eight  exposures  to  the  x-tolJ,  the  high-fre- 
quency tube  is  brought  in  direct  contact  with  the 
entire  conjunctiva  and  is  moved  to  and  fro  during 
one  to  three  minutes.  Then  a  broad  electrode  is 
applied  to  the  outer  surface  of  the  lid. 

The  vacuum  tube  treatment  should  be  con- 
tinued for  from  one  to  three  weeks. 

A  patient,  aged  43,  had  trachoma  of  the  left  side 
only,  for  eight  years.  The  cornea  was  cloudy. 
Eight  ic-ray  exposures  were  given.  The  high-fre-. 
quency  tube  was  then  used,  for  the  balance  of  the 
two  months,  when  the  vision  was  almost  as  good  as 
in  the  right  eye.  The  patient  was  cured  and  con- 
tinued so  after  six  months. 

Darier,  Bettremieux,  Groldzicher,  and  Mayou 
have  used  radiotherapy  with  success  in  the  treat- 
ment of  trachoma  and  follicular  conjunctivitis. 
Some  close  the  lids  and  others  leave  them  open. 

Follicular  conjunctivitis,  which  is  generally 
limited  to  the  lower  sulcus  and  does  not  involve  the 
cornea  usually  recovers  in  from  two  to  three  weeks 
after  one  treatment  by  expression  with  the  roller 
forceps, — hence  it  does  not  seem  advisable  to  spend 
the  time  required  in  treating  it  with  the  a;-ray,  or 
other  electrical  means. 

Reich  and  Burchardt  employed,  with  success, 
the  galvano-cautery,  applying  it  to  the  follicles  and 
securing  good  results  in  eleven  cases. 

Wicherkiweicz  finds  this  method  painful  and 
prefers  expression. 

Trachoma  Treated  With  Photo-Therapy. — Heg- 
ner  and  Baum  have  been  gratified  with  the  favorable 
results  they  obtained  in  the  treatment  of  granular 
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conjunctivitis  with  luminous  rays  traversing  a  block 
of  quartz.  They  localize  the  action  of  the  radiation 
upon  the  granular  points.  Without  the  interposi- 
tion of  the  quartz,  they  claim  it  would  be  necessary  to 
treat  at  a  considerable  distance  from  the  retina. 

Recovery  required  from  fourteen  to  twenty- 
nine  irradiations. 

LACHEYMAL  GLAND. 

C.  McG.,  aged  39,  consulted  me  October  12/06. 

He  has  an  enlarged  ocular  lobe  of  the  left 
lachrymal  gland,  which  has  been  noticeable  for 
three  months. 

I^.  The  negative  needle  for  three  minutes  in 
the  gland,  with  one  m.  a.  of  current. 

Oct.  16.  Repeated,  with  two  m.  a.  for  ten  min- 
utes. 

November  22.     The  gland  is  much  smaller. 

EPIPHOEA. 

In  simple  cases,  look  carefully  for  a  source  of 
reflex  irritation,  especially  in  the  nose. 

February  19/07.  J.  W.  C,  aged  70,  consulted 
me. 

For  two  months  past,  he  has  had  to  mop  his 
eyes  frequently  with  a  handkerchief  while  out  of 
doors ;  the  left  eye  being  the  more  troublesome.  He 
has  epiphora,  (lachrymal  tears).  The  lower  punc- 
tum  of  the  left  eye  appears  small. 

Treatment. — The  lower  canaliculus  was  probed 
tri-weekly  till  March  5,  with  very  little  relief. 

For  fifty  years  past,  the  nose  has  been  running 
as  if  he  had  hay  fever.  The  left  turbinate  is  hyper- 
trophied  and  very  sensitive  to  the  application  of  a 
probe. 

I  treated  this  turbinate  by  applying  to  it  a  cop- 
per positive  electrode,  wound  with  cotton,  moist- 
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ened  with  cocaine  and  adrenalin,  with  five  m.  a.  of 
current,  for  five  minutes  daily.  After  six  treat- 
ments, the  epiphora  nearly  ceased  and  the  patient 
discontinued  treatment. 

April  13/08.  No  trace  of  epiphora  since  the 
treatment. 

Eighteen  months  later,  the  patient  reported 
that  he  had  had  no  trace  of  tearing  since  he  discon- 
tinued treatment. 

Cauterization  of  the  canaliculi  of  the  gland  has 
given  Bettremieux  good  results  in  cases  of  intract- 
able lachrymation.  Before  cocainization,  the  upper 
lid  is  reversed,  and  the  patient  is  told  to  look  down, 
and,  on  the  surface  of  the  gland,  a  certain  number  of 
superficial  punctures  are  made.  The  cauterizations 
have  to  be  renewed  at  some  days'  interval. 

Bettremieux  thinks  that  a  certain  number  of  the 
canaliculi  are  obliterated,  and,  secondly,  that  the 
treatment  produces  a  certain  atrophy  of  the  gland. 

THE  LACHRYMAL  PASSAGES. 

Stricture. — Electricity  w^as  first  employed  in  the 
treatment  of  stricture  of  the  lachrymal  passages  by 
Desmarre  and  Tripier  in  1863 ;  later,  it  was  used  by 
Roy  in  1875,  Stevenson  and  Jessup  in  1887,  Gorecld 
in  1889,  Eohmer  in  1891  and  Gradle  in  1893. 

Lagrange  improved  the  method  considerably  by 
the  use  of  insulated  sounds,  in  regulating  the  force 
of  the  current,  and  demonstrating  that  the  current 
should  be  increased  and  diminished  progressively. 
Dor,  DuGourly  and  Fage  popularized  the  method. 

Electrolysis  acts  by  the  decomposition  of  the 
tissues  and  its  microbicidal  action  was  demonstrat- 
ed by  d'Arsonval  and  Bouasse.  Leprince  offers 
tho  following  technic, — An  electrical  sound,  he 
writes,  has  its  upper  half  well  insulated,  still  we 
emploj^  as  well  Bowman's  sounds  in  silver  or  red 
copper.  The  former  are  preferable  in  ordinary 
cases  where  a  weak  current  suffices.     When  it  is 
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necessary  to  exceed  five  m.  a.  of  current,  the  copper 
sound  is  preferable,  because  it  heats  less  with  the 
same  current  and  the  sound  is  less  apt  to  induce  a 
stricture.  To  protect  the  healthy  mucous  mem- 
brane, an  insulated  sound  is  used. 

A  sound,  No.  1  or  2,  is  introduced  into  the 
lachrymal  passages  and  connected  with  the  negative 
pole ;  while  the  positive  pole  is  placed  on  the  face  or 
in  the  hand.  The  current  is  gradually  increased  to 
to  five  m.  a.,  rarely  more.  The  positive  should  be 
immobile,  so  as  not  to  brusquely  vary  the  intensity 
of  the  current.  The  current  should  be  gradually 
diminished.  The  duration  should  not  exceed  five 
minutes. 

After  the  seances,  we  lavage  the  lachrymal  pas- 
sages. Treatments  should  be  given  every  eight 
days.  The  first  soundings  should  be  made  with 
the  largest  size  of  Bowman  which  will  pass.  Eight 
days  later,  we  pass  the  same  or  a  lower  number. 
After  one,  two,  three,  rarely  four  seances,  the  canal 
is  sufficiently  dilated. 

In  the  case  of  dacryocystitis,  the  non-insulated 
part  of  the  sound  is  placed  in  the  lachrymal  sac.  If 
the  dacryocystitis  is  intense,  we  catheterize  between 
the  electrical  treatments  and  lavage  with  sublimate, 
1  to  5000. 

In  positive  electrolysis,  the  technic  is  the  same 
but  we  employ  the  positive  electrode  and  a  silver 
sound.  The  current  is  4  m.  a.  for  two  to  four  min- 
utes. Before  the  sound  is  withdrawn,  the  current  is 
reversed  and  2  m.  a.  passed,  which  permits  the  easy 
removal  of  the  sound  without  risk  of  its  adhering  to 
the  mucous  membrane. 

The  advantage  of  the  ionization  is  to  give  to 
the  whole  canal  an  antiseptic,  a  trophic,  and  a  me- 
chanical action.  Leprince  says  that  in  a  year,  he 
has  treated  eight  cases  of  dacryocystitis,  and  of 
these,  seven  have  been  radically  relieved  by  this 
procedure. 
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Dr.  L.  L.  Mial,  of  New  York,  has  found  silver 
the  best  metal  to  use  in  lachrymal  stricture. 

He  says  that  as  a  stricture  is  never  the  whole 
length  of  the  canal,  it  is  a  matter  of  much  impor- 
tance to  apply  the  current  to  the  narrowed  portion 
only.  Each  seance  should  last  from  thirty  seconds 
to  three  minutes.  Mial  claims  that  electrolysis  is 
much  less  painful  than  the  usual  way  of  passing  the 
probe  and  that  it  dissolves  and  relaxes  strictures 
much  better  than  any  other  method. 

Jessup  and  Stevenson  report  ten  cases  of  ob- 
struction of  the  lachrymal  punctum  or  canaliculus 
treated  by  electrolysis.  They  use  a  curved  plati- 
num negative  probe  with  two  to  four  m.  a.  for  thirty 
seconds.  Two  or  three  sittings  cure  the  obstruc- 
tion permanently. 

Peschel  has  devised  a  sound  presenting  on  one 
of  its  lateral  surfaces  and  near  its  extremity  a  small 
handle.  The  sound  has  a  diameter  of  five  m.  m. 
and  is  of  service  in  a  certain  number  of  cases  with 
chronic  suppuration.  As  the  whole  sound  is  heated, 
we  maintain  contact  only  a  second.  Peschel  has 
used  this  sound  smce  189'4,  with  success. 

DACEYOCYSTOBLENOEEHEA. 

I  cite  the  following  case  as  an  illustration  of  my 
method  of  procedure  in  this  disease. 

A  boy,  who  had  been  treated  by  probing  for 
months,  and,  from  whose  sac,  when  pressed,  pus  still 
poured  over  the  cheek,  half  a  dozen  times  a  day; 
and  whom  I  probed  with  Theobold's  large  sized 
probes  for  three  weeks  without  benefit,  was  com- 
pletely relieved  of  any  trace  of  pus  after  a  negative 
galvanic  electrode  was  applied  to  the  inserted  probe 
for  five  minutes  daily  for  two  weeks,  with  a  current 
of  two  m.  a. 

I  have  tried  cupric  cataphoresis,  with  a  positive 
copper  probe,  with  two  to  three  m.  a.,  but  the  bleed- 
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ing  it  occasioned,  in  spite  of  the  reversal  of  the  cur- 
rent before  withdrawing  the  probe,  induced  me  to 
return  to  the  use  of  the  negative  electrode. 

DACRYOCYSTITIS. 

DeWecker,  in  1864,  obliterated  the  sac  and 
lachrymal  passage  with  the  galvano-cautery. 

In  Blenorrhoea  of  the  sac,  it  has  been  very 
much  a  custom  in  Europe  to  excise  the  sac, — an 
operation  that  seems  to  be  miich  less  in  favor  in 
America. 

The  treatment  of  these  cases  by  probing, — ex- 
cept for  the  temporary  relief  which  it  gives — -is  a 
very  unsatisfactory  procedure.  Electrolysis 
shortens  very  much  the  treatment  required. 

Darier  writes  that  negative  galvanism,  with  a 
current  of  four  to  six  m.  a.  applied  by  a  sponge 
electrode  to  the  lacrymal  probe,  for  five  to  six  min- 
utes gives  more  dilation  and  a  speedier  cessation 
of  the  suppuration  than  any  other  treatment. 

LACHRYMAL  FISTULA. 

Leprince  treats  'this  disease  with  the  galvano- 
cautery.  He  introduces  into  the  lachrymal  passage 
a  Bowman's  sound  to  stretch  the  wall  of  the  sac  and 
then  introduces  the  platinum  filament  into  the  fis- 
tula until  it  strikes  the  sound.  Cicatrization  is 
complete  in  fifteen  days.  In  general,  one  cauter- 
ization is  sufficient  though  a  second  may  sometimes 
be  necessary. 

Gil  Bancs  has  employed  post-operative  fulgu- 
ration,  with  small  sparks,  in  cases  of  suppurative 
dacryocystitis.  Four  cases  treated  recovered  per- 
fectlv  in  twelve  to  fourteen  davs. 


CHAPTER  II. 


CORNEA  AND  SCLERA. 


DISEASES  OF  THE  CORNEA. 


Pannus. — Leprince  says,  "Peritomy  by  the 
tliermo  or  galvaiio-cantery  demands  very  earefai 
management,  hence  it  is  difficnlt  to  obtain  nsefnl 
effects.  To  avoid  the  nnfortunate  consequences  of 
cauterization,  Van  Lint  recommends  electrolytic 
peritomy.  The  electrode  consists  of  a  sphere  two  m. 
m.  in  diameter  upon  a  little  curved  stem.  The  elec- 
trode is  attached  to  the  negative  pole,  with  two  m.  a. 
of  current  for  ten  to  fifteen  minutes  and  is  applied  to 
the  whole  circumference  of  the  cornea.  Lymphatic 
pannus  recovers  completely  with  electrolytic  peri- 
tomy. 

In  trachomatous  pannus,  the  results  are  less 
brilliant. 

Van  Lint  electrolj^zes  the  lymphatic  ulcers  of 
the  cornea,  which  recover  in  a  few  days. 

Sulzer  gives  the  results  in  eight  cases,  showing 
an  average  of  a  little  more  than  100  per  cent  of  im- 
provement in  vision. ' ' 

Ziegler,  by  burning  a  small  groove  at  the 
sclero-cornea  with  a  galvano-cautery,  has  often 
made  a  peritomy  with  successful  results. 

Chrostak  had  admirable  results  by  galvaniza- 
tion of  the  sympathetic. 

Battesti  reports  several  cases  of  granular  pan- 
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nus   treated  successfully    with    igneous    peritomy. 
The  galvano-cautery  is  easily  applied. 

KEKATITIS  PAEENCHYMATOSA. 

Briere,  in  1871,  relates  a  case  of  a  lad  of  13, 
attacked  in  both  eyes  with  keratitis  parenchyma- 
tosa;  diffuse;  moderate  pain;  extreme  photophobia; 
has  Hutchinson's  teeth. 

He  had  had  heat,  atropine  and  mercurial  inunc- 
tions, etc.,  for  a  month  without  result.  Then  elec- 
tricity, five  to  seven  m.  a.  of  current,  was  applied 
to  each  eye  and  recovery  followed  in  three  weeks. 

Arcolio  treated  twenty-two  cases,  of  which 
fourteen  were  cured  and  eight  improved.  The 
fourteen  were  treated  by  faradism.  To  institute  a 
comparison,  three  eyes  attacked  with  the  same  dis- 
ease were  treated  with  the  continuous  current  for 
two  months  without  any  result. 

Haltenhoff,  in  analyzing  the  cases,  observes, 
that  one  was  complicated  with  hypopion,  adding 
that  he  does  not  accept  without  reserve  the  experi- 
ences of  Arcolio. 

Pensier  has  treated  several  cases  of  keratitis 
parenchymatosa  with  the  constant  current,  two  to 
three  m.  a.  and  always  obtained  good  results  after 
forty  to  fifty  seances.     I  cite  two  of  these  cases. 

1.  December,  /93.  — ,  aged  26,  Under  treat- 
ment in  hospital,  seven  weeks,  for  keratitis  paren- 
chymatosa. On  entering,  his  vision  was  almost  nil. 
On  leaving,  it  was  2/40. 

May  16.  Eight  and  left  cornea  opaque.  Pu- 
pil very  irregular  under  atropine.  Continuous  cur- 
rent with  atropine,  thirty  seances,  vision  3/15. 
Eighteen  more  treatments,  when  vision  in  left  eye 
was  4/7.     Cornea  transparent. 

2.  G.,  39.  Right  eye  affected.  Drug  treat- 
ment ineffective.  Then,  electricity  with  two  to 
three  m.  a.  and  atropine  for  twenty  seances:  only 
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slight  improvement,  vision  remaining  2/30-,  thirty 
more  treatments  leave  the  cornea  transparent,  iris 
normal,  vision  5/10. 

In  a  personal  communication,  J.  Gr.  Huizinga, 
writes,  ''In  parenchymatous  keratitis,  I  have  used 
the  high-frequency  vacuum  electrode  to  the  lids,  with 
immediate  improvement,  after  failure  by  the  usual 
methods. 

Arcolio  also  obtained  good  results  by  applica- 
tion of  the  negative  galvanic  brush  to  the  conjunc- 
tiva for  five  to  eight  minutes. 

E-ogers  thinks  that  the  requirements  of  the  case 
are  more  properly  and  satisfactorily  met  by  the  500 
c.  p.  lamp  than  by  any  agent  heretofore  employed, 
especially  during  and  after  the  subsidence  of  the 
most  active  stage. 

Hereditary  Syphilitic  Keratitis. — Wirtz  re- 
ported three  cases  which  were  cured  by  iodine  ioniza- 
tion. 

Leprince  considers  iodine  ionization  a  true  spe- 
cific in  heriditary  syphilitic  keratitis.  The  treatment 
consists  in  the  application  to  the  eye  of  a  one  per 
cent  solution  of  potassium  iodide  on  the  negative 
electrode. 

Leprince  adds  that  in  all  cases  treated  with 
radiotherapy  resolution  occurred.  Photophobia 
was  relieved  after  each  application  and  the  dura- 
tion of  the  affection  was  considerably  abridged. 

Interstitial  Vascular  Keratitis. — Improvement 
is  rapid  with  eflfluve  but  complete  recovery  is  slow. 
It  is  necessary  to  produce  effluve  on  all  the  bulbar 
conjunctiva. 

HYPOPION"  KERATITIS. 

Weisflog  reports  five  recoveries  in  this  disease 
by  the  use  of  faradization,  with  a  large  sponge 
electrode  on  the  closed  lids,  with  one  half-hour  sit- 
tings daily  for  six  to  eight  times. 

While  use  of  the  galvano-cautery  is  followed 
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by  little  reaction  and  seems  to  be  the  favorite  in 
Europe,  I,  personally,  prefer  the  Saemisch  incision 
which  has  given  me  more  recoveries  with  less  opacity. 
The  500  c.  p.  lamp  has  also  given  very  satisfac- 
tory results. 

NEURO-PARALYTIC  KERATITIS.     . 

In  neuro-paralytic  keratitis,  due  to  paresis  of 
the  left  trigeminus,  Erb  observed  decided  benefit 
from  the  use  of  galvanism. 

Parasotti  reports  good  results  with  the  direct 
current  in  one  case  of  interstitial  trophic  lesion. 

TUBERCULAR  KERATITIS. 

J.  G.  Huizinga,  in  a  P.  C.  says :  "A  case  which, 
under  the  care  of  several  men,  had  not  been  in- 
fluenced, was,  under  my  application  of  the  rr-ray,  fol- 
lowed, in  two  months,  by  complete  recovery." 

XEROTIC   KERATITIS. 

Rogers  states  that  he  has  reports  from  two 
cases  in  which  the  500  c.  p.  lamp  was  applied  locally 
and  generally  with  very  gratifying  success. 

TUBERCULAR  KERATITIS. 

Miss  X.,  aged  31,  consulted  me  April  6/09. 

She  has  double  keratitis, — tubercular. 

History, — A  year  ago  last  January,  her  sight 
suddenly  failed  for  a  minute  so  that  she  could  not 
see  anything;  and  objects,  after  that,  were  misty  all 
da}^  The  left  eye  cleared  perfectly  but  the  right 
remained  misty.  The  left  eye  began  to  get  misty  last 
autumn  and  has  steadily  become  worse. 

R.  Eye, — The  cornea  was  noticed  last  July  to 
be  hazy,  and  is  now  like  ground  glass.  Dr.  Curtis, 
of  Eau  Claire,  Wisconsin,  who  referred  the  case  to 
me,  noticed  that  the  left  cornea  was  becoming  hazy 
last  October  and  it  now  has  a  ground  glass  appear- 
ance. 
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Previous  Treatment, — Last  October,  she  con- 
sulted Dr.  Curtis,  who  prescribed  dioiiin,  three 
times  a  day.  Before  treatment,  the  cornea  was  so 
opaque  that  the  iris  could  not  be  seen.  Now  the 
iris  is  well  seen  and  vision  is  much  improved;  but 
the  opacity  of  the  left  cornea  has  increased. 

Present  State, — General  health,- — The  right  hip 
and  thigh  have  been  operated  on  on  account  of  tu- 
berculosis. Everything  fatigues  her.  She  is  very 
nervous.  When  suddenly  spoken  to,  she  goes  blind 
at  once.  Her  sight  varies  very  much  during  the 
day;  when  hungry,  or  when  she  lies  down. 

Vision  R.  E.  =  6/200.     L.  E.  =  15/50. 

I^ .  Dionin,  10  per  cent,  solution,  daily ;  and,  in 
powder,  every  second  evening.  Also,  the  high-fre- 
quency condensation  couch  for  fifteen  minutes 
daily. 

July  19/10.  Vision  has  become  worse  under 
dionin. 

R.  E.  6/200.     L.  E.  =  fingers  at  six  inches. 

Both  corneae  have  a  ground  glass  appearance, 
as  in  keratitis  of  heriditary  syphilis ;  both  sclera 
are  of  a  dull  slate  color. 

1^.  Subconjunctival  injections  of  sodium  sac- 
charate  5  per  cent,  in  right  eye. 

August  6/10.  R.  E.  =  15/200.  L.  E.  =  fingers 
at  fifteen  inches. 

August  15,  returns  home. 

October  28.  Has  returned  from  her  vacation; 
R.  E.  =  20/200.     L.  E.  =  3/200. 

I^.  Intermittent  ic-ray  flashing  for  ten  min- 
utes, daily,  with  medium  tube  at  six  inches. 

November  9.     R.  E.  20/100.     L.  E.  =  8/200. 

Nov.  28/10.  Irido  cyclitis  and  line  of  hypopion 
in  right  eye,  with  severe  pain. 

3^.  500  c.  p.  lamp  to  eye  for  fifteen  minutes. 
Atropine.  An  hour  later  there  was  no  trace  of 
hypopion. 
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Nov.  29.  No  pain.  A  trace  of  liypopion.  Re- 
peat 500  c.  p.  lamp  daily.  This  reduced  the  hypop- 
ion  one-half. 

Dec.  12.  Eye  is  qniet.  Vision  E.  E.  =  20/50. 
L.  E.  =  10/100. 

February  2/11.  Von  Pirquet  tuberculin  test 
positive. 

Feb.  13.  ]^.  Tuberculin  T.  R.  (dilute)  injec- 
tion. 

May  10/12.  Has  had  tuberculin  injections  once 
weekly,  and  of  late,  ic-ray  flashes  for  five  minutes  tri- 
weekly. 

Vision  R.  E.  =  20/66.     L.  E.  =  20/66. 

Discontinued  treatment. 

CHEONIC    SUPPUEATIVE   DACEYOCYSTITIS. 

Dr.  H.  S.  Gradle,  of  Chicago,  in  a  personal 
communication  says  that  he  introduces  as  large  a 
Bowman  probe  as  possible  and  connects  this  with 
the  negative  pole  of  the  direct  current  of  such 
strength  as  is  easily  borne  by  the  tip  of  the  tongue. 

The  current  is  applied  for  two  minutes  bi-  to  tri- 
weekly, and  is  followed  by  flushing  of  the  tear  pas- 
sage. He  is  convinced  there  is  a  more  rapid  recov- 
ery than  by  the  stereotyped  probing  and  syringing. 
The  average  time  required  is  about  six  weeks. 

He  thinks  that,  under  no  circumstances  is  the 
chemical  cautery  effective,  nor  are  the  results  so  sat- 
isfying. 

ULCEEATIOlsr  OP  THE  COENEA. 

Mrs.  J.  W.,  aged  49,  consulted  me  Api"!!  30/10. 

She  has  a  double  phlyctenular  keratitis. 

Pain  has  kept  her  awake  most  of  the  night  for 
two  weeks.  Photophobia  is  so  intense  that  the  eyes 
can  scarcely  be  examined.  There  is  intense  con- 
junctival injection  and  corneal  opacity. 

1^.     The  500   c.   p.   lamp   for  twenty  minutes 
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daily, — at  first  at  two  feet,  tlien  later  the  distance 
gradually  diminished,  to  six  inches. 

After  two  weeks  the  eyes  were  quiet  but  the 
cornea  remained  opaque.  She  discontinued  treat- 
ment. 

Traquaire,  of  Edinburg,  states  that  he  has 
treated  the  nodule  with  a  fine  galvano-cautery  point, 
which  he  applies  cold  and  then  turns  on  the  current. 

INDOLENT  ULCERS  AND  EISTULAE  OF  THE  CORNEA. 

F.  Cornwall  writes  that  in  the  last  fifteen  years 
he  has  treated  all  his  cases  of  corneal  ulcer,  except 
phlyctenular,  with  electrolysis  and  has  been  grati- 
fied in  almost  every  one. 

A  few  cases  of  fistula,  near  the  corneal  mar- 
gin, were  also  treated  successfully.  The  needle  was 
made  to  erode  the  anterior  surface  of  the  iris  and 
the  posterior  surface  of  the  cornea  to  induce  adhe- 
sions. 

In  indolent  ulcers,  a  very  finely  pointed  needle 
is  selected,  a  good  light  and  a  strong  lens.  The 
operator  should  touch  the  different  points  of  the 
ulcer  with  the  point  of  the  needle.  A  moderate 
development  of  air  cells  should  form  with  1/2  m.  a., 
but  the  needle  oscillates  and  must  be  used  with  great 
care. 

Dr.  Clark  W.  Hawley  of  Chicago,  reports  in  a 
personal  communication,  three  interesting  cases  of 
corneal  ulcer  ; 

Case  1.     Traumatic  Ulcer  of  the  Cornea. 

Mr.  C.  A  piece  of  wheat  stalk  flew  into  the  left 
eye,  injured  the  cornea  and  was  removed  in  the 
field.  A  severe  corneal  ulcer  resulted,  of  three  m. 
m.  in  diameter.  It  had  been  under  treatment  for 
some  time,  without  improvement.  I  immediately 
cauterized  it  over  its  entire  surface  with  many 
small  dots,  using  the  electric  cautery.  This  retard- 
ed the  spread  of  the  ulcer,  as  I  was  very  thorough  at 
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the  border.  Still  it  did  not  seem  to  do  well  and  I  re- 
peated the  operation,  going  much  deeper  with  my 
point,  when  it  rapidly  went  on  to  complete  healing. 

Result:  A  very  extensive  infiltration,  with 
vision  less  than  6/60. 

Under  the  continued  use  of  increasing  doses  of 
dionin  for  many  months,  the  vision  rose  to  6/18. 

The  patient,  later,  reported  the  distant  vision 
good  and  he  was  able  to  read  coarse  newspaper 
print. 

Case  2.  Mrs.  C.  Injured  in  right  eye  by  a 
piece  of  iron  near  the  centre  of  the  cornea,  resulting- 
in  severe  ulcer  of  about  2-1/2  m.  m.  in  size.  Treat- 
ed for  a  few  days  with  atropin  and  antiseptics,  with- 
out improvement. 

The  electric  cautery  was  then  used,  going  over 
the  entire  ulcer,  making  a  continuous  chain  of  dots 
at  the  margin.  It  then  healed  slowly.  The  patient 
was  put  on  dionin,  which  was  rapidly  causing  the 
disappearance  of  the  infiltration.  When  last  seen 
vision  was  6/24. 


Fig.  100. — Bye  Cautery  Electrode  Handle. 


Fig.  99. — Eye  Cautery  Electrodes. 


Case  3.  Mr.  D.  Entered  hospital  with  a  cor- 
neal ulcer  occupying  the  outer  lower  third  of  the 
cornea  of  the  right  eye,  and  spreading  very  rapidly 
into  the  deep  tissue.  A  culture  was  made  which 
showed  bacillus  pyocyaneus.     The  electric  cautery 
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was  applied  very  thoroughly  but  it  did  not  stop  the 
process,  and  the  course  was  so  rapid  that  on  the 
fourth  day  the  eye  was  removed:  panophthalmitis 
having  rapidly  developed. 

This  bacillus  is  very  destructive  and  rarely  is 
seen  in  eye  pathology. 

ULCEEATIVE  KEEATITIS. 

Arcolio  has  treated  thirty  cases  of  this  disease, 
in  twenty  of  which  there  was  hypopion.  He  attach- 
ed the  negative  pole  to  the  forceps  and  applied  it  to 
the  eye.  This  produced  absorption  of  the  pus  and 
favored  healing  of  the  ulcer. 

Nieden  asserts  the  superiority  of  the  galvanic 
cautery  in  ulcers  of  the  cornea.  In  one  hundred 
cases,  which  he  treated  with  the  galvanic  cautery, 
eighty-three  were  severe.  There  were  rodent 
ulcers  with  sixty-eight  per  cent,  hypopion.  In 
eighty-two  cases,  one  cauterization  sufficed.  In 
twelve  repetition  was  necessary.  In  six,  the 
cautery  was  used  three  to  six  times.  The  ciliary 
pain  rapidly  disappeared. 

He  saj' s  :  ' '  Recovery  occurs  in  one-half  the 
time  required  by  any  other  method  and  with  less 
opacity  of  the  cornea. ' ' 

Macula  persisted  in  ninety-three.  There  were 
seven  leucomas.  No  eye  has  been  lost  with  phthisis. 
Duration  of  treatment  was  usually  about  thirteen 
days. 

Ulceration  of  the  Cornea  Treated  With  Zinc 
Ionization,  or  (as  it  is  more  usually  designated) — 
Zinc  Cataphoresis. — Wirtz  has  treated  by  ionization 
thirty  eight  patients.     I  cite  two  of  his  cases. 

W.  M.,  aged  41.  Affected  for  eight  days.  Has 
ulceration  of  the  cornea.  The  pupil  is  imperfectly- 
dilatable  by  atropine.  Vision  =  0.1.  Diplobacil- 
lus   of  Petit.     Hypopion.     Treatment  by  zinc  ion- 
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ization,  one-half  per  cent.,  with  the  positive  pole  to 
the  eye,  with  2  m.  a.  of  current  for  two  minutes. 
Cessation  of  pain  in  one  hour.  The  next  day,  the 
hypopion  had  disappeared.  Four  days  later,  the 
ulcer  was  healed  and  the  viscion  was  6/18. 

H.  S.  Had  an  ulcer  following  extraction  of  a 
foreign  body.  Vision  =  6/36.  There  are  abundant 
pneumococci. 

Treatment  by  zinc  ionization  during  one  min- 
ute. Intense  pain  for  an  hour,  then  cessation.  In 
ten  days,  vision  =  6/10. 

Traquaire,  of  Edinburg,  states  that  he  has  ob- 
tained better  results  in  a  score  of  analagous  cases 
with  ionization  than  with  cauterization,  and  has  se- 
cured better  visual  results. 

Zahn  finds  zinc  ionization  equally  efficacious  in 
diplobacillus  and  dentritic  ulcers  and  in  ulcerative 
blepharitis. 

Corneal  Ulcers  Treated  With  Photo-Therapy 
and  Radio-Therapy . — Hertel,  in  the  clinic  of  Prof. 
Wagenmann,  found  by  experimenting  with  photo- 
therapy and  Saemisch  incision,  that  the  action  of  the 
former  arrested  the  progress  of  the  ulcer  which  the 
latter  had  not  influenced. 

Leprince,  with  an  experience  of  thirteen  cases, 
concludes  that  cauterization  is  not  superior  to  pho- 
totherapy in  serious  cases. 

Corneal  Ulcers  Treated  With  Intermittent 
X-rays. — Coover  cites  four  cases  of  corneal  ulcer 
treated  by  intermittent  a;-rays, — 

1.  January  4/09.  8,  aged  37.  Has  trau- 
matic ulcer  of  four-fifths  of  the  cornea,  with  light 
perception  only.  The  patient  was  treated  on  Jan. 
4,  6,  7,  8,  9,  11,  15,  20,  22.  After  each  irradiation, 
there  was  slight  congestion  of  the  eye.  The  ulcer 
diminished  in  size  and  vision  promptly  improved. 
The  last  treatment  was  on  February  4.     The  ulcer 
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was  entirely  healed  and  the  infiltration  of  the  cornea 
nearly  absorbed. 

2.  February  18.  — ,  aged  60.  Right  eye  has 
been  inflamed  for  a  month.  The  cornea  is  nebulous 
with  central  dentritic  ulcer  and  contracted  pupil. 
Treated  with  atropine. 

Feb.  19.  Pupil  dilated.  3^.  Intermittent 
ic-rays. 

At  the  end  of  ten  treatments,  the  ulcer  is  com- 
pletely healed  with  slight  opacity  remaining. 

3.  January  7/09.  — ,  aged  23.  For  six 
months,  the  left  eye  has  been  inflamed.  A  para- 
central ulcer  of  the  right  eye  and  a  central  ulcer  of 
the  left  eye.  The  eyes  were  treated  with  holocaine 
and  atropine  until  February  15,  without  any  im- 
provement. Then  ic-ray  treatment  was  begun,  and 
after  the  second  seance  the  ulceration  was  amelior- 
rated.  The  treatment  was  continued,  at  intervals, 
during  three  weeks  and  the  ulcers  were  healed. 
While  no  general  or  local  treatment  was  given,  the 
general  health  improved. 

4.  February  22/09.  T.  C,  aged  72.  Patient 
had  a  small  traumatic  ulcer  with  hypopion.  Dip- 
lococci. 

After  one  treatment  with  the  intermittent 
oj-rays,  the  hypopion  disappeared,  and  healing  of 
the  ulcer  followed  in  six  treatments. 

Leprince  states  that  he  has  used  intermittent 
iu-rays  in  three  cases  of  strumous  kerato-conjuncti- 
vitis  with  ulceration  in  children  aged  eight  and 
eleven  years.  In  three  seances,  the  photophobia 
disappeared  and  the  ulcers  healed. 

Arcolio  reports  good  results  by  touching  the 
ulcer  two  or  three  times  with  the  negative  galvanic 
brush  during  each  sitting. 

Dennett  says  that  cornea]  ulcers  heal  rapidly 
by  the  a;-ray. 

Dr.  E.  F.  Snydacher,  of  Chicago,  in  a  personal 
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communication,  says :  ' '  In  cauterizing  ulcers  of 
the  cornea,  I  have  for  some  years  employed  the  95 
per  cent,  carbolic  acid.  I  believe  that  the  slough 
following  its  use  is  less  severe  than  that  following 
the  actual  cautery.  Furthermore,  as  the  carbolic 
acid  permeates  the  surrounding  tissues  to  a  certain 
extent,  I  believe  we  get  a  more  diffuse  antiseptic 
action  than  that  following  the  actual  cautery. ' ' 

Dr.  Heman  H.  Brown,of  Chicago,  in  P.  C.  says, 
— In  certain  forms  of  corneal  affection,  I  have  more 
confidence  in  the  use  of  the  actual  cauterj^  than  in 
any  other  agent.  For  many  years,  I  have  used  the 
cautery  in  stubborn,  unclean,  superficial  ulcers,  ap- 
plying a  fairly  sharp  point,  under  cocaine  anesthe- 
sia, to  surround  the  ulcer  with  a  furrow  rather  than 
attempt  to  touch  all  the  affected  tissue.  This  ob- 
viates destruction  of  transparent  tissue. 

When  large  areas  are  involved,  as  in  serpigen- 
ous  ulcers,  etc.,  it  is  usually  possible  to  surround 
only  the  attacking  points,  which  are  discernible  by 
the  deeper  infiltrate,  with  little  destruction  of  tissue, 
although,  later,  it  may  be  necessary  to  give  similar 
attention  to  other  points. 

I  believe  we  have  in  the  cautery  an  ideal  agent 
for  the  treatment  of  senile  superficial  corneal  ulcers. 
I  know  of  no  means  by  which  we  can  so  suddenly 
check  the  fasicular  vascular  ulcer,  and  with  so  little 
temporary  and  permanent  injury  of  the  cornea. 

A  simple  crescent  furrow  in  the  clear  cornea 
around  the  advancing  point  is  sufficient. 

In  recurrent  hypopion,  from  deep  ulceration,  I 
have  been  able  to  stop  the  process  with  rapid  ab- 
sorption of  pus  and  recovery  of  the  eye,  with  a  sur- 
prisingly small  area  of  opacitj^ 

Treatment  of  Corneal  Ulcer  With  the  500  C.  P. 
Lamp. — Rogers  cites  the  following  case, — 
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— ,  aged  34.  Six  years  previously,  under  Dr. 
Brunson's  care,  the  patient  had  had  trachoma. 

At  present  the  conjunctiva  is  granular  and 
acutely  inflamed.  There  is  a  large  inflamed  ulcer  of 
the  cornea.  Dr.  B.  considered  the  advisability  of 
removing  the  eve. 

Treatment, — The  500  c.  p.  lamp  was  applied  for 
one  minute.  Afterwards,  for  ten  to  twenty  minutes 
daily,  for  seventeen  days.  The  patient  was  dis- 
charged cured. 

EELAPSIISTG  ULCEEATIVE  KEEATITIS^  WITH  PANNUS  TENUIS. 

A  patient  came  to  me  with  relapsing  ulcerative 
keratitis,  with  pannus  tenuis  of  twelve  years  dura- 
tion. 

He  had  been  improved  by  treatment,  but  re- 
lapses had  constantly  occurred.  Roentgenization 
for  eight  minutes,  daily,  for  two  weeks,  followed  by 
ic-ray  and  the  50  c.  p.  violet  light  on  alternate  days 
for  five  weeks,  gave  perfect  relief,  with  vision  = 
20/20.  There  was  no  relapse  during  the  treatment, 
which  was  the  longest  period  of  freedom  during  the 
attack. 

SERPENT  ULCERS  OF  THE  CORNEA. 

Hertel  used  the  arc  light  locally  in  forty  seven 
cases.  They  were  treated  for  the  first  two  days 
with  disinfection  of  the  conjunctival  sac  and  tear 
passages,  atropine  and  warm  applications;  and,  as 
soon  as  they  progressed,  with  radiation  for  fifteen 
minutes,  three  times  a  day.  Twenty-five  healed 
without  any  other  interference;  thirteen  remained 
uninfluenced,  cauterization  and  incision,  also,  being 
of  no  avail.  The  functional  results  were  better  with 
radiation  than  by  any  previous  treatment. 

Cauterization. — Martinachi,  of  San  Francisco,  in 
1873,  was  the  first  to  use  the  galvano-cautery  in  an 
infected  ulcer. 

Knapp  recommended  it  highly    for    pustular, 
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fasicular,     rodent,     serpent     and     deeper     circnm- 
scribed  purulent  inflammation  of  the  cornea. 

HEKPETIC  KEKATITIS. 

On  April  29/10,  W.  S.,  aged  23,  was  brought  to 
me  by  his  oculist,  Dr.  Happe,  of  Dubuque,  Iowa,  for 
consultation.  The  patient  had  had  a  foreign  body 
removed  from  the  cornea  last  August.  The  eyes, 
from  one  week  after  that  experience,  have  been  reel 
and  painful  about  every  six  weeks  for  four  to  five 
days,  accompanied  by  '^ water  pimples"  on  the 
lower  lids. 

Present  Attach. — For  two  days,  a  central  very 
painful  corneal  ulcer  of  the  left  eye.     Vision  20/100. 

Treatment. — I  advised  the  use  of  the  50  c.  p. 
lamp  for  half  an  hour  on  alternate  days  with  the 
a;-ray,  which  should  be  applied  for  five  minutes. 

May  6.  Dr.  Happe  writes  that  the  patient  is 
doing  finely.  He  has  a  new  crop  of  herpes  but  the 
eyes  are  not  involved. 

Leprince  finds  that  herpetic  keratitis  recovers 
in  ten  treatments,  with  effluvation  at  two  days  in- 
terval; as  does  also  Phlyctenular  keratitis.  In  in- 
flammatory ulcer,  the  effect  of  effluve  is  remarkable 
and  the  recovery  is  rapid. 

Parasotti  has  employed  the  direct  current  in 
one  case  of  keratitis.  A  great  amelioration  follow- 
ed. After  several  seances  the  sensibility  returned 
and  the  ulcer  healed. 

HERPES  ZOSTER  OPHTHALMICUS. 

A.  Mathewson,  of  Brooklyn,  reports  a  series  of 
successful  cases,  treated  with  either  galvanic  pole. 

Personally,  I  would  preferably  apply  the 
positive  (sedative)  pole,  with  three  to  four  m.  a. 
of  current  to  the  external  affected  areas  for  ten  to 
iifteen  minutes, — and  the  negative  metal  electrode, 


LEUCOMA.  243 

Tritli  one  m.  a.  of  current,  to  the  eyeball  for  one  min- 
ute. 

W.  Gr.  Mortimer,  New  York,  in  the  above  dis- 
ease, and  in  certain  painful  conditions  about  the 
orbit,  employs  a  static  current  with  a  spark  gap  of 
about  one  inch,  or,  so  that  the  application  is  not  felt, 
— moving  a  glass  vacuum  electrode  along  the 
affected  area  and  over  the  globe  for  from  ten  to 
twenty  minutes.  The  application  immediately  re- 
lieves the  pain  and  promotes  the  cure. 

The  vacuum  electrode,  attached  to  the  resona- 
tor of  the  high-frequency  coil,  will  furnish  a  similar 
current.  (C). 

Dr.  Larat  reports  several  cases  of  herpes  zoster 
cured  by  galvanism.  The  negative  pole,  with  six 
to  ten  m.  a.  was  applied  to  the  affected  area  for 
twenty-five  to  thirty  minutes.  He  gives  two  appli- 
cations or  more  daily.  A  cure  results  in  twenty- 
four  to  forty-eight  hours,  without  the  usual  con- 
secutive neuralgias. 

LEUCOMA. 

To  Crussel,  Russia,  in  1841,  is  attributed  the 
honor  of  being  the  first  to  employ  electricity  in  the 
treatment  of  opacity  of  the  cornea.  He  applied  a 
conical  negative  electrode  to  the  edge  of  the  opacity 
and  placed  the  positive  in  the  mouth. 

Neumann,  in  1842,  treated  patients  electrically 
in  such  cases,  giving  two  seances  daily  for  a  month, 
and  he  obtained  considerable  success. 

During  the  treatment  of  keratitis,  the  accom- 
panying opacity  will  be  lessened  as  the  keratitis 
improves.  Hence,  no  especial  treatment  of  the 
opacity  is  required  until  the  eye  becomes  quiet. 

My  practice  is  first  to  use  the  medicaments  in  the 
treatment  of  opacity,  as  they  are  more  convenient 
than  electrical  modalities.  After  applying  a  Bier's 
pump  to  the  lids  for  about  two  minutes,  in  order  to- 
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increase  the  bulbar  injection,  I  am  in  the  habit  of 
treating  the  opacity  with  ten  per  cent  dionin  oint- 
ment, massaged  into  the  cornea  through  the  lids, 
once  daily.  If  satisfactory  improvement  does  not 
follow,  after  one  month,  I  then  use  five  minims  sub- 
conjunctival injections  of  a  fi.ve  per  cent,  solution  of 
sodium  saccharate,  repeated  every  fourth  day.  If 
this  fails  to  give  relief,  I  then  treat  the  cocainized 
cornea  daily  by  a  direct  application  of  a  negative 
copper  electrode,  previously  dipped  in  quicksilver, 
■ — limiting  the  current  to  one-half  to  one  m.  a.  I 
have  found  that  a  current  of  two  to  three  m.  a.  pro- 
duced so  much  reaction  that  the  patient  was  unable 
to  be  treated  for  a  week.  It  is  necessary  to  test  the 
meter  with  a  standard  one  to  be  sure  that  it  regis- 
ters accurately,  when  so  mild  a  current  is  required. 

If  improvement  does  not  follow  this,  I  then  try 
the  effect  of  radiotherapy,  using  the  a;-ray  with  the 
same  technic  as  in  trachoma.  Failing  here,  I  try 
next  phototherapy,  applying  the  light  with  such  in- 
tensity as  the  patient  will  bear,  for  twenty  minutes 
daily.  With  all  these  methods,  I  have  secured  good 
results,  but  am  unable  to  predict  which  will  prove 
the  most  successful  in  any  given  case, — except  in 
tubercular  opacities,  when  a;-ray  treatment  seems  to 
be  the  most  specific. 

I  give  one  illustrative  case, — March  26/07. 
Mrs.  J  J.  M.,  aged  37,  has  a  central  tubercular  leu- 
coma  of  the  right  cornea,  with  ciliary  injection,  of 
one  year's  duration.  There  is  a  lupus  of  the  nose 
of  twelve  years'  standing.  There  are  photophobia 
and  blepharospasm. 

Vision  of  right  eye  =  20/40. 

Previous  Treatment, — By  Finsen  light,  from 
autumn  to  spring,  tri-weekly,  two  years  ago.  Then, 
eighteen  x-vsij  treatments  since  Christmas.  The 
nose  was  much  improved.  The  eye  was  protected 
lest  the  lashes  might  fall  out. 
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^.  X-Eay  with  two-inch  spark  gap.  The  pa- 
tient at  three  inches  from  the  tnbe,  treated  tri-week- 
ly,  for  seven  minutes,  the  nose  and  the  eyes  being  un- 
protected. 

March  28.  The  eye  feels  better.  No  ciliary  in- 
jection. 

April  23.  The  opacity  is  smaller.  The  eye 
quiet.     Vision  =  20/40. 

June  27.  Has  had  x-rSij  tri-weekly  for  six 
weeks,  and  bi-weekly  for  the  last  six  weeks. 

The  eye  recovered  and  remained  quiet  for  the 
subsequent  six  weeks.  It  had  not  been  quiet  pre- 
viously for  more  than  two  weeks  since  last  July. 


Fig.  101. — Koller's  Corneal  Loupe  With  Focal  Illumination. 
(Microscope.) 


AUeman,  of  New  York,  is  a  warm  advocate  of 
galvanism  in  the  treatment  of  corneal  opacities.  He 
says, — 

I  concluded  that  by  applying  a  small  elec- 
trode to  the  surface  of  the  cornea,  a  current  of 
great  density  wouid  be  used  directly  to  the  diseased 
point;  and,  as  the  greatest  molecular  activity  is  in- 
duced at  a  point  directly  in  contact  with  the  elec- 
trode, the  indication  of  limiting  the  current's  action 
would  be  fulfilled.     I  apply  the  other  electrode  to 
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the  cheek.  (AUeman's  electrode.)  The  tip  of  the 
electrode  is  silver,  which,  plunged  into  mercury, 
forms  an  amalgam  that  makes  a  smooth  cushion  to 
apply  to  the  cornea.  The  cathode  is  applied  to  tlie 
cornea. 

I  begin  with  one-quarter  to  one-half  a  milliam- 
pere,  for  one  minute.  Should  this  be  easily  borne,  I 
gradual^  increase  the  current  up  to  three  or  four 
m.  a.,  which  I  place  as  the  limit  of  strength.  This 
is  followed  by  a  slight  irritation  which  should  sub- 
side before  the  next  application,  which  I  make  after 
an  interval  of  one  day.  The  strongest  current  I 
have  used  has  been  four  m.  a.  for  three  minutes,  but 
I  do  not  think  any  better  results  were  obtained  than 
by  a  weaker  current  at  more  frequent  intervals. 
One  to  one  and  a  quarter  m.  a.  will  give  the  best  re- 
sults. I  have,  with  this,  frequently  produced  vessi- 
cation  on  the  cheek  without  disturbing  the  cornea. 

The  following  cases  were  treated  as  indicated 
above : — 

December  13/88.  C,  aged  19.  Opacity  the 
sequel  of  ophthalmia  neonatorum.  Vision  =  2/200. 
Galvanism  used. 

March  16.  Vision  =  20/200.  Eye  is  amblyo- 
pic. 

2.  Mrs.  H.  Has  opacity,  the  sequel  of  suppur- 
ative keratitis,  two  months  previously. 

December  18.  The  vision  =  20/200.  Galvan- 
ism is  applied,  vision  five  days  later  is  =  20/50. 

3.  Aged  36.  Instertitial  keratitis  for  twenty 
years.  The  patient  could  count  fingers  at  eighteen 
inches.  After  nineteen  treatments,  the  vision  has 
increased  to  10/200. 

4.  Aged  28.  Hrd  inflammation  eighteen  years 
ago.  Vision  in  left  eye  with  +  5.00  =  20/200. 
Galvanism,  one-quarter  of  m.  a.  for  two  minutes 
at  twenty  sittings.     Vision  =  20/40. 
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5.  Aged  54.  Came  Jan.  25/89.  Vision  -- 
4/200. 

~^L.     Galvanism.     July  5,  vision  =  23/200. 
Patient  irregular  in  attendance. 

6.  February  3/89.  Had  traumatic  keratitis 
eight  months  since.  Vision  =  20/200.  Treated 
with  galvanism.     Feb.  25.     V.  =  20/50. 

7.  February  9/89.  Aged  16.  Sequel  of  oph- 
thalmia neonatorum.  Adherent  leucoma.  Could 
read  Jaeger  8  at  12  inches.  Galvanism.  In  April, 
could  read  Jaeger  5  at  12  inches. 

8.  May  14/89.  Leucoma.  Vision  =  6/200. 
With-  atropine  it  is  20/100.  Galvanism  used.  A 
year  later  vision  ^  20/40. 

9.  May  17/89.  Aged  30.  Vision  4.4/200.  With 
atropine,  20/200.  Advanced  tuberculosis.  Galvan- 
ism applied.  July  15.  Vision  20/200.  Not  im- 
proved. 

I  do  not  believe  I  could  have  obtained  equally 
good  results  by  any  other  method,  and  in  most  of 
these  cases,  the  ordinary  methods  had  been  tried 
without  benefit.  The  age  of  the  opacity  has  little 
to  do  with  the  rapidity  of  the  improvement.  I  do 
not  begin  treatment  until  the  eye  is  quiet.  The  ves- 
sels are  no  doubt  dilated  by  the  current.  They  are 
seen  running  to  the  corneal  margin  or  on  the  scar. 

Treatment  of  Leucoma  hy  Electrolysis. — Pen- 
sier,  who  has  applied  the  current  both  to  the  cornea 
and  the  lids,  concludes  that  it  is  useless  to  apply  it 
directly  to  the  cornea ;  and  that  the  application  to  the 
lids  acts  equally  as  well  but  requires  a  stronger  cur- 
rent— three  to  five  milliamperes — and  longer  and 
more  numerous  seances. 

Leprince  applies  to  the  lids  a  current  of  ten  to 
fifteen  m.  a.  by  gradually  decreasing  it.  He  consid- 
ers the  results  of  this  means  of  electrolysis  less  pre- 
carious and  the  application  of  the  rr-ray,  he  has  com- 
pletely abandoned.     He  says  leucomas  are  not  much 
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modified  by  effluve,  unless  situated  at  the  sclero-cor- 
neal  margin. 

Photo-Therapy  in  the  Treatment  of  Leucoma. — ■ 
Sulzer  uses  the  arc  lamp  of  Broca  Chatain.  A  quartz 
lens  (to  absorb  the  heat)  of  fifty  m.  m.  local  distance 
and  forty  m.  m.  in  diameter  is  placed  at  one  hundred 
m.  m.  from  the  arc  and  a  diaphragm  is  used  to  regu- 
late the  light.  The  eye  is  cocainized  and  a  lid  spec- 
ulum used.  The  eye  is  exposed  for  twenty  to  ninety 
seconds.  The  seances  are  repeated  in  eight  to  fif- 
teen days,  the  number  varying  from  four  to  twenty. 

Employed  after  electrolysis  in  superficial  opac- 
ities or  by  itself  in  cases  of  sclerosis,  phototherapy 
improves  the  sight. 

Sulzer  observes  that,  under  the  use  of  the  light, 
tension  falls,  pupillary  exudates  are  absorbed  and 
that  posterior  synechia  are  ruptured.  He  quotes 
nineteen  cases  in  support  of  his  conclusions.  Sul- 
zer further  observes  that  radiotherapy  produces 
curative  effects  analogous  to  those  obtained  by  light 
treatment,  although  they  are  less  effective  and 
slower.  He  also  notes  that  the  best  application,  in 
opacities,  is  electrolysis  combined  with  photother- 
apy; or  phototherapy  alone  in  cases  of  sclerosis 
which  follow  interstitial  keratitis. 

Leprince  treated,  for  two  months,  a  patient 
completely  blind  in  one  eye  with  a  large  corneal 
leucoma.  There  was  no  hope  of  recovery  of  vision. 
The  patient,  aged  45,  had  distinguished  only  light 
since  five  to  six  years  of  age.  At  first,  Leprince 
treated  the  patient  for  one,  then  two  minutes,  four, 
five,  and  then  ten  minutes,  in  order  to  know  the  im- 
pression the  light  made  on  the  eye,  and  the  retina. 
At  the  end  of  a  month,  the  cornea  began  to  clear 
above  and  in  six  months  there  remained  only  an  opac- 
ity in  the  infero-internal  region.    A  semi-cataract 


LEUCOMA.  249 

was  perceived.  The  patient  distingiiished  large 
objects. 

Since  then,  says  Leprince,  in  all  cases  of  sclero- 
sis of  the  cornea,  I  have  had  considerable  increase 
of  visual  acuity.  During  the  last  six  months,  I  use, 
concurrently,  and  for  small  leucoma,  intermittent 
flashes,  which  permit  a  longer  exposure  and  give  re- 
sults analogous  to  those  of  the  continuous  expos- 
ure. 

Usiglio  relates  three  excellent  results  with  gal- 
vanism in  cases  that  had  resisted  all  other  treatment. 

Adler,  1885,  reports  five  cases  treated  benefic- 
ially with  galvanism. — 

1.  Aged  13.  Leucoma.  Vision  =  20/70.  Af- 
ter four  seances,  the  vision  rose  to  20/40. 

2.  Aged  18.  Leucoma.  Right  eye  reads 
Jaeger,  No.  5.  Left  Eye,  Jaeger,  No.  3.  After  two 
seances,  E.  E.  =  J.  2,  L.  E.  =  J.  1. 

3.  Leucoma,  limeburn  and  corneal  opacity  and 
ablation.  Vision  =  1/200.  Twenty-three  treat- 
ments given  between  July  3  and  August.  Leucoma 
diminishes.     Vision  =  1/15. 

4.  M.  Had  a  cataract  extraction  on  February 
S,  with  mealy  debris  left.  Two  days  later,  electric- 
ity was  begun  and  continued  until  March  5.  The 
masses  were  rapidly  absorbed  under  electricity. 
March  3.     Vision  =  4/8. 

5.  Aged  14.  Leucoma.  Vision  =  3/68.  After 
three  seances,  vision  3/10. 

Hubert,  in  1886,  employed  a  bipolar  knife 
(platinum).  The  current,  he  considered,  must  not 
exceed  five  to  seven  m.  a.  The  current  produced  a 
slight  foam.  It  was  applied  for  fifty  to  sixty  sec- 
onds. The  knife  was  moved  to  and  fro  with  the  re- 
sult of  epithelial  detachment.  Electricity  was  re- 
newed in  two  days.  The  vision,  which  was  lowered 
for  a  week,  improved  in  the  second  or  third  week. 
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and  not  till  then  was  a  further  treatment  given.     A 
notable  improvement  occurred. 

Rogers  says  that  in  Leucoma  the  beneficial  re- 
sults of  treatment  by  the  500  c.  p.  lamp  are  largely 
confined  to  cases  of  less  than  two  years'  standing. 
In  recent  cases,  excellent  results  are  obtained. 

KERATOCOlSrUS. 

Knapp,  A.  Critchett,  Tweedy  and  Panas  agree 
that,  in  keratoconus,  no  other  treatment  has  given 
them  such  satisfactory  results  as  the  galvano-cau- 
tery.  Knapp  and  Tweedy  consider  the  perforation 
of  the  cornea  essential  to  success. 

Knapp,  with  a  cautery  point  5X  4  ni.  m.  burns, 
superficially  with  a  red  heat,  an  area  from  the  cen- 
tre down  and  out  4  m.  m.  in  diameter,  and,  after  a 
few  moments  a  smaller  zone,  and  lastly,  the  cold 
electrode  is  placed  in  the  centre  of  the  area  and 
withdrawn  immediately  when  the  part  becomes  red 
and  perforation  occurs. 

Ball  writes  that  moderate  cauterization  is  fol- 
lowed by  prompt  healing  and  limited  scars,  while 
extensive  burning  causes  iritis,  suppuration  and 
sloughing  of  the  cornea.  He  considers  that  perfor- 
ation of  the  cornea  should  be  avoided  but  that  it  is 
not  necessarily  followed  by  bad  symptoms.  At 
least  one-half  of  the  pupillary  area  should  be  spared. 

Dr.  Swan,  of  Chicago,  reports  the  following 
case  of  keratoconus : 

June  28/07.  Mrs.  Gr.  A.,  aged  32.  Has  had 
diplopia  for  ten  years.  Double  conical  cornea.  Her 
younger  sister  is  getting  the  same  trouble.  The  left 
eye,  which  is  the  poorer,  can  distinguish  6/200. 

Operation.  The  apex  of  the  cone  was  burned 
with  the  electro-cautery,  without  perforation;  and, 
six  weeks  later,  an  artificial  pupil  was  made. 

Vision  improved  to  20/200,  with  5.00  cyl.  axis 
45°. 
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SCLEEITIS  AND  EPISCLEEITIS. 

The  treatment  of  scleritis  and  episcleritis,  by 
local  and  general  medication,  had  been  perfectly  inef- 
fectual and  the  disease  seemed,  uninterruptedly,  to 
run  its  course,  until  I  commenced  to  treat  it  by  means 
of  the  x-Y2ij;  and  since  then,  the  disease  has  invari- 
ably yielded  in  a  moderate  length  of  time.  I  quote 
several  illustrative  cases, — 

1.  Mrs.  — ,  aged  42,  had  had  previously  sev- 
eral attacks  of  episcleritis  treated  by  me  with  anti- 
rheumatic drugs  and  local  applications  of  dionin, 
etc.,  without  apparent  benefit, — the  condition  seem- 
ing to  run  its  course  to  its  limit.  The  patient  has, 
for  a  lengthened  time,  been  afflicted  with  rheumatic 
arthritis  of  the  finger  joints.  At  present,  the  eyes 
present  episcleral  nodules,  and  are  moderately  pain- 
ful. 

After  twenty  exposures  to  the  x-tslJ  tube,  with 
a  low  vacuum,  at  six  inches,  for  five  minutes,  tri- 
weekly, the  nodules  and  pain  completely  disap- 
peared. 

2.  Miss  — ,  aged  25,  has  episcleritis.  She 
has  not  been  free  from  scleral  nodules  on  the  right 
eye  for  three  years,  or  on  the  left  for  two,  in  spite  of 
the  care  of  three  oculists.  A  small  nodule  disap- 
peared after  four  irradiations,  and  a  large  one  after 
six.  Recovery,  after  tri-weekly  exposures  for  six 
weeks,  with  a  low  tube,  and  no  recurrence  in  three 
years. 

3.  L.  G.,  aged  25.  Consulted  me  June  17,  1907. 
There  was  an  episcleral  nodule  on  the  left  eye,  of 
three  years  duration.  This  has  been  painful  at  times 
and  not  relieved  by  any  treatment.  History, — Ante- 
cedents were  rheumatic,  but  the  patient  is  not.  ^. 
x-TSij,  with  low  tube,  at  four  inches,  for  eight  min- 
utes daily.    Recovery  in  four  treatments. 

4.  Miss  M.  Gr.,  aged  18,  consulted  me  October 
28,  1907,  having  episcleritis  of  both  right  and  left 
eyes. 
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The  right  eye  was  attacked  in  May  and  recover- 
ed in  July,  under  the  car  of  Dr.  Pattillo,  of  Chicago. 
The  left  eye  was  attacked  about  the  middle  of  June 
and  has  since  frequently  nearly  recovered  and  again 
relapsed. 

Present  State. — Right  eye  has  very  slight  epis- 
cleral injection  to  the  temporal  side  of  the  cornea. 
Left  eye  has  decided  pink  injection  of  the  whole 
sclera.  There  is  an  episcleral  nodule  on  the  nasal 
side.    General  health, — very  anaemic. 

Previous  Treatment. — For  four  months  past, 
she  has  been  under  the  care  of  Dr.  Pattillo,  who  gave 
her  manganese  internally  and  dionin,  protargol,  and 
50  c.  p.  lamp  to  the  eyes  with  little  improvement; 
and  then  handed  the  patient  over  to  me  for  treat- 
ment. 

Under  ^r-ray,  daily,  for  eight  minutes,  she  com- 
pletely recovered  in  six  weeks. 

5.  Miss  B.,  aged  32.  Consulted  me  March  5, 
1909.  There  has  been  an  episceral  nodule  on  the 
nasal  side  of  the  right  cornea  for  one  week.  She  had 
four  to  five  attacks  last  summer,  which  disappeared 
in  two  weeks.  She  had  sciatica  and  rheumatism  in 
the  arms. 

^.  500  c.  p.  lamp  for  fifteen  minutes  daily. 
The  nodule  disappeared  in  one  week. 

Treacher  Collins  has,  lately,  shown  that  these 
nodules  are  usually  tubercular,  which  probably  ac- 
counts for  their  yielding  so  promptly  to  a;-ray  treat- 
ment. 

Leduc,  in  scleretis  and  episcleritis,  applies  the 
positive  pole  to  the  body,  while  the  negative  pole, 
saturated  with  cloride  of  sodium,  is  applied  to  the 
closed  lids  for  a  quarter  of  an  hour, — the  current  be- 
ing gradually  increased  from  five  to  six  m.  a.  This 
he  repeats  tri-weekly. 

A  certain  number  of  cases  that  had  been  inef- 
fectually treated  with  potassium  iodide  and  salici- 
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late  recovered  rapidly  under  this  treatment,  and 
without  any  relapse.  The  pain  disappeared  very 
rapidly  and  the  recovery  was  prompt. 

Leprince  cites  two  cases  of  episcleritis,  to  which 
he  applied  the  ic-ray, — one  recovered  after  one  seance 
of  five  minutes,  the  other  after  three  treatments. 

1.  Aged  27.  Has  episcleritis  accompanied 
with  much  sub-con junetival  hemorrhage.  On  No- 
vember 16,  treated  with  the  intermittent  ic-rays,  200 
interruptions  per  minute,  for  five  minutes.  This  was 
repeated  on  Nov.  19  and  21,  after  which,  the  hemor- 
rhage, which  had  occupied  the  superior  half  of  the 
globe,  became  absorbed  and  the  nodules  disappeared. 

2.  A  lad  of  17,  with  double  episcleritis,  recurr- 
ing. Dec.  7, — X-ray,  with  150  interruptions  per 
minute,  for  five  minutes  to  each  eye.  Dec.  10,  this 
repeated.     Dec.  13, — Eecovery  is  complete. 

Use  of  the  High-Frequency  Current. — Leprince 
says  that  scleritis  and  episcleritis  always  recover  by 
the  efifluve  of  the  high-frequency  current. 

The  cases  treated  by  Billinkin  and  Leprince 
have  invariably  been  successful.  The  electrode  to 
employ  is  the  same  as  in  affections  of  the  conjunc- 
tiva ;  applications  for  five  minutes  every  second  day. 

Darier  finds  punctuate  cauterizations  of  the 
scleral  nodule  useful. 

Rogers  cites  the  following  case,  referred  to  him 
by  Dr.  A.  M.  Brown, — 

Mr.  C,  aged  37,  who  had  rheumatism  several 
years  previously.  In  November,  1908,  he  felt  pain 
in  the  left  eye,  which  was  diagnosed  as  episcleritis 
by  a  specialist.  The  treatment  was  unavailing,  the 
pain  increased,  and  by  April,  1909,  there  was  only 
light  perception. 

1^ .  Treatment  by  the  500  c.  p.  lamp.  The  pain 
was  completely  relieved  after  the  eleventh    treat- 
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ment.  In  three  weeks,  the  patient  could  distinguish 
faces  and  the  case  progressed  to  complete  recovery. 

Alleman  reports  a  case  of  episcleritis  relieved 
with  positive  galvanism,  one-half  to  one  and  a  half 
m.  a.  of  current,  applied  to  the  globe,  gradually  in- 
creasing the  time  to  three  minutes. 

Pardo  has  treated  scleritis  by  the  a;-rays  and 
claims  that  ''these  rays  represent  a  real  discovery, 
inasmuch  as  there  is,  up  to  the  present  day,  no  other 
direct  therapeutic  agent  existing,  but  only  methods 
amounting  to  a  purely  symptomatic  treatment." 


CHAPTER  III. 


IRIS,  CILIARY  BODY  AND  CHOROID. 

TEITIS. 

The  treatment  of  acute  iritis  necessitates  local 
and  internal  medication  and  the  results  are  extreme- 
ly satisfactory.  Still  I  am  wholly  satisfied  that  the 
treatment  of  the  eye  by  phototherapy  at  the  same 
time  tends  very  much  to  relieve  the  pain  and  greatly 
accelerate  the  recovery. 

T.  N.,  aged  32,  has  had  considerable  pain  in 
his  eye  for  two  days.  There  is  moderate  conjunc- 
tival injection  V\^ith  20/20.  of  vision  and  iritis. 

I^.  Atropine  one  per  cent.,  dionin  two  per  cent., 
in  a  saturated  solution  of  boric  acid  dropped  in  the 
eye  every  three  hours,  and  aspirin,  grs.  10,  taken 
every  three  hours.  Patient  was  advised  to  return  in 
two  days.  He  did  not  return  until  November  20,  nine 
days  subsequently.  The  druggist  had  mistakenly 
put  up  the  collyrium  one-fifteenth  of  the  strength 
prescribed.  On  the  i^th  and  i5th  the  eye  was  com- 
fortable, but  very  painful  since.  The  pupil  is  not 
dilated.     November  20.     Vision  =^  20/40. 

19.     Repeat  the  prescription  of  Nov.  11. 

Prom  November  20  to  December  1,  the  eye  was 
exposed  four  times,  at  twelve  inches,  to  the  500  c.  p. 
lamp.  At  the  end  of  each  of  the  first  three  applica- 
tions, the  existing  pain  was  almost  completely  re- 
lieved and  recurred  afterwards  less  and  less  severe- 
ly. At  the  fourth,  the  eye  was  well,  with  20/20  of 
vision. 
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The  relief  from  pain  and  the  recovery  were 
much  more  rapid  than  I  have  seen  in  any  similar 
case  under  the  usual  routine  treatment. 

Dr.  D.  B.  D.  Beaver,  of  Reading,  Pa.",  reports 
the  following  case, — A  musician,  with  rheumatic 
arthritis  and  iritis  and  with  the  cornea  almost  total- 
ly cloudy,  was  practically  blind.  Six  weeks  of  gen- 
eral treatment  and  massage  to  the  eyes  produced  no 
change  in  vision  and  the  patient  could  not  see  to 
walk  alone.  After  negative  galvanism  to  the  eyes 
and  positive  to  the  nape  of  the  neck,  for  ten  minutes 
every  second  day  for  eight  months,  the  cornea  com- 
pletely cleared  and  he  resumed  his  occupation. 

Weisflog  reports  a  severe  case  which  recovered 
after  hourly  faradizations  on  three  successive  days. 

AUeman,  New  York,  writes  "With  one  to  one 
and  a  half  m.  a.  of  negative  galvanism  to  the  lids,  I 
have  seen  the  breaking  up  of  adhesions  and  the  im- 
provement of  vision." 

I  have  not  been  able  to  break  up  adhesions  with 
galvanism.  In  one  case  in  which  it  failed,  one  ap- 
plication of  ten  per  cent,  dionin  succeeded. 

RESULTS  OBTAINED  FROM   THE  USE   OF   THE  BLUE  LIGHT. 

A.  B.  Dorman,  Winthrop,  Mass.,  reports  the 
following  case  of  recurrent  rheumatic  iritis. — 

November  11/05.  Mr.  T.,  aged  35.  Has  suf- 
fered attacks  for  six  years,  about  yearly,  and  last- 
ing six  to  fourteen  weeks,  suffering  severe  pain  and 
loss  of  sleep  for  weeks.  He  had  consulted  eye  spec- 
ialists for  the  attacks  with  little  benefit.  The  at- 
tacks seemed  to  have  run  their  own  course.  I  placed 
the  50  c.  p.  Minim  blue  light  fourteen  inches  from 
his  eye,  and  followed  this  with  five  or  six  other 
treatments  daily.  His  suffering  was  at  an  end  after 
the  first  fifteen  minute  treatment,  and  in  three  years 
he  has  not  had  another  attack. 

The  following  case  I  treated  with  violet  light. — 

Mrs.  S.  A.,  aged  41.    Has  had  diabetes  for  a 
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year,  when  she  consulted  me  on  April  15/02.  Vis- 
ion of  left  eye  20/40,  with  correction.  The  lens 
clear.  There  is  incipient  optic  atrophy  on  the  tem- 
poral side. 

May  8.  ^.  Violet  light,  50  c.  p.  for  half  an 
hour  bi-weekly. 

May  28.     Vision  20/25. 

Rogers  says  that  in  in  Iritis  the  500  c.  p.  lamp 
should  be  used  as  in  conjunctivitis.  The  fibrinous 
exudate  which  causes  synechiae  is  more  quickly  and 
certainly  absorbed  by  the  light  rays  than  by  any 
agent  previously  employed.  If  there  is  systemic 
infection,  the  treatment  should  also  be  general. 

SEQUELAE  OF  SPECIFIC  EELAPSING  IRITIS. 

In  this  case  the  right  improved  from  seeing  fin- 
gers at  ten  inches  to  20/200,  and  left  eye  from  seeing 
light  only  to  20/70. 

Mr.  — ,  aged  42.  During  the  past  eighteen 
months,  he  had  been  treated  by  different  oculists, 
chiefly  with  mercury  and  iodide  of  potassium,  with- 
out any  improvement  in  vision,  which  remained  as  it 
is  at  present. 

Examination  shows  that  there  are  fleecy  opaci- 
ties in  each  vitreous  and  an  alternating  strabismus. 

Treatment, — Positive  galvanism  was  applied 
to  the  lids  for  ten  minutes  daily  for  two  months, 
when  vision  was  R.  E.  =  15/200.  L.  E.  =  15/120. 
Galvanism  was  discontinued.  After  vibratory 
pneumatic  massage  for  five  minutes  daily  to  the 
eyes  for  twelve  days,  vision  remained  the  same. 
The  high-frequency  current  with  vacuum  electrode 
to  the  eyes  was  then  tried  for  ten  minutes  daily  for 
ten  days  without  improvement.  G-alvanism  was  re- 
sumed and  dionin  five  per  cent,  used  daily  for  six 
months,  when  vision  improved  from  seeing  fingers  at 
ten  inches  to  20/200  in  right  eye  and  from  light  per- 
ception only  to  20/70  in  the  left  eye. 
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2.  — ,  aged  55.  Sequelae  of  iritis.  Right  eye 
has  capsular  and  vitreous  opacities.  Left  eye  simi- 
lar. Vision  had  failed  for  many  years.  The  right 
eye  improved  from  seeing  fingers  at  eight  feet  to 
6/50.  Left  eye  slightly,  after  twelve  galvaniza- 
tions. 

SEKOUS  IRITIS. 

Ziegler  reported  to  me  that  he  had  cured  many 
cases  in  two  to  three  weeks  with  galvanism  which 
would  usually  require  two  to  four  months  with  other 
treatment. 

lEITIS  WITH  HYPOPION. 

Erb  reports,  as  result  of  twenty  cases  treated, 
that  mild  cases  are  cured  in  a  day,  more  severe  ones 
in  four  to  seven  days  by  a  fine  sponge  galvanic  elec- 
trode, applied  to  the  lids. 

DISEASES  OF  THE  IRIS  AND  OP  THE  CILIARY  BODY. 

Leprince  advocates  the  use  of  the  continuous 
current  in  iritis  and  irido-choroiditis,  asserting  that 
diminution  or  cessation  of  pain  immediately  fol- 
lows its  application.  In  syphilitic  iritis,  it  is  an  im- 
portant adjunct  of  mercury.  In  serous  iritis,  the 
only  immediate  result  of  the  use  of  the  direct  cur- 
rent is  the  diminution  of  the  pain.  Without  iridec- 
tomy, electricity  seems  to  have  little  effect  upon  the 
inflammation.  In  chronic  iritis,  with  synechia,  gal- 
vanism moderates  the  irritability  and  augments 
vision.  It  diminishes  or  abolishes  the  synechia  and 
exudates. 

lOISrOTHERAPY. 

Leduc  has  treated,  by  ionotherapy,  episcleritis, 
iritis,  and  irido-cyclitis  with  much  success. 

In  some  grave  cases  of  syphilis  of  the  anterior 
segment,  in  which,  the  patient  has  been  saturated 
with  mercury,  Keuckmann  recommends  mercury  on 
the  positive  electrode  applied  to  the  sclero-corneal 
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limbus.  He  produces  a  circular  vascularization 
comparable  with  that  of  tuberculin  injection.  He 
has  treated  twenty-eight  cases  of  this  kind  with 
success. 

TEEATMEKT  OF  IKIDO-CYCLITIS  WITH  EADIOTHEEAPY. 

Leprince  has  treated,  since  1907,  six  cases  of 
irido-cyclitis  by  continuous  x-Ta,js,  without  exceed- 
ing four  irradiations.  The  recovery  has  always 
been  more  rapid  than  with  atropine  alone.  I  cite 
one  illustrative  case, — 

Youth,  had  trauma  fifteen  days  previously. 
February  2/07,  the  eye  had  subnormal  tension  and 
scarcely  light  perception,  perforation  of  cornea, 
traumatic  cataract  and  plastic  irido-cyclitis.  I  con- 
sidered enucleation  necessary. 

Twenty-four  applications  of  the  x-vaj  from  the 
^nd  to  the  14th.  of  February,  /07.  On  April  3d,  the 
eje  had  recovered  its  normal  tension.  On  the  5th  of 
June,  the  cataract  was  extracted  with  complete  re- 
covery. 

The  two  following  cases  were  treated  by  Coo- 
ver,  of  Denver  with  intermittent  ic-rays. 

1.  Aged  47.  January  4/07.  Right  eye  has 
been  injQamed  for  four  days. 

Symptoms  are, — nebulous  cornea,  pupillary 
exudate,  ciliary  pain.  Atropine;  Jan.  6,  exudate, 
and  pain  increasing. 

Jan  7.     I^.     X-rays. 

Jan.  8.     Amelioration,  repeat  x-tsljs. 

Jan.  9.     Exudation  nearly  disappeared,  repeat. 

X-rays  on  Jan.  11, 13, 15,  16. 

Jan.  27.     Complete  recovery. 

The  patient  was  tubercular  and  syphilitic  and 
had  no  constitutional  treatment. 

2.  Aged  65.  January  4/09.  Eighteen  years 
ago,  the  left  eye  had  been  operated  on  for  cataract 
and  a  plastic  iritis  with  total  loss  of  vision  followed. 
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Some  years  later,  an  iridectomy  was  performed,  fol- 
lowed by  iritis;  and,  later,  another  iridectomy  and 
treatment  with  potassium  iodide  for  some  months 
without  any  improvement.  Vision  =  light  percep- 
tion. 

Jan.  4.  Intermittent  x-ts,j.  At  the  end  of  the 
sixth  treatment  the  patient  could  see  objects  at  six- 
teen inches. 

She  had  ten  irradiations.  After  each,  objects 
could  be  seen  more  distinctly.  Vitreous  opacities 
cleared,  so  that  now  the  red  reflex  of  the  fundus 
could  be  seen. 

Pensier  has  used  the  continuous  current  with 
success.  He  cites  a  case  of  irido-cyclitis  from  a 
blow  on  the  eye. 

July  21/94.  A  sergeant  menaced  with  sympa- 
thetic ophthalmia.  Enucleation  of  right  eye  was 
proposed.  December  5/94,  Dr.  Pensier  was  called 
in  consultation.  He  advised  treatment  first.  Cur- 
rent of  two  to  four  m.  a.  twice  daily,  negative  to  the 
lids,  positive  to  superior  sympathetic  glanglion,  for 
twenty  minutes.  Amelioration  on  the  twentieth 
day. 

Improvement  steadily  during  January  and  Feb- 
ruary. By  the  middle  of  February  vision  about 
1/20.     Patient  left  hospital. 

In  1842,  Newman  used  electricity  in  posterior 
synechia  with  cataract,  and  opacity  of  the  cornea, 
for  which  galvanism  is  almost  always  indicated. 

Usiglio  reported  that  he  has  cured  by  galvanism 
cataracts  which  were  considered  inoperable. 

MYOSIS. 

In  myosis,  Teulon  advises  the  negative  pole  to 
the  eye  and  the  positive  behind  the  ear.  In  two  or 
three  treatments  the  myosis  is  cured. 
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Alleman  reports  most  satisfactory  results  froni 
one  to  one  and  a  half  m.  a.  of  negative  galvanism  to 
the  lids,  in  these  cases,  with  treatments  for  five  min- 
utes. 

ANTEEIOE  SCLEEO-CHOEOIDITIS. 

Mrs.  E.  T.  B.,  aged  28,  consulted  me  November 
10/09.  The  left  eye  began  to  trouble  her  eight 
years  ago  and  recovered.  Two  years  ago,  the  eye 
was  again  attacked  and  the  sight  was  much  impair- 
ed. The  appearance  of  the  eye  wa,s  very  much  as  at 
present.  She  was  then  under  the  care  of  Drs. 
Snydaker  and  Goodkind.  The  latter  did  not  find 
any  lung  trouble,  but  put  her  on  a  diet  of  raw  eggs 
and  milk  and  had  her  sleep  out  of  doors.  The  eye 
improved  considerably  but  a  relapse  occurred  last 
January. 

The  right  eye  began  to  trouble  her  a  week  ago. 

Present  State, — Vision  E.  E.  =  20/33.  L.  E. 
=  20/100,  with  correction. 

E.  E., —  Bluish-pink  discoloration  of  the 
sclera  above  the  cornea  and  a  red  area  below  the 
lower  half  1/8  to  1/4  lines  wide.  L.  E. —  There 
is  a  dark  discoloration  of  the  sclera  1/4  to  3/8  lines 
in  width  around  the  cornea  and  more  red  area  up 
and  in.  Cornea  has  moderate  opacity  at  the  mar- 
gin. Syphilis  negative.  Pulse  90.  Appetite  good. 
Bowels,  up  to  one  year  ago  would  move  only  weekly 
without  medicine  but  they  were  kept  regular. 

Diagnosis: —    Deep  scleritis.   (tubercular?). 

I  had  both  blood  and  urine  examined  by  Dr. 
Harrower,  with  the  following  result. 
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BLOOD  COUNT. 
Homog'lobin=75%. 

BLOOD  SMEAR. 

Differential  count  of  400  Leucocytes: 

NOEMAL  CELLS. 

Small  Lymphocytes;-30.         (22-25%)         Myelocytes:       .     .     .5.0' 

Large  Lymphocytes        1. 

Polymorphonuclears  — 54. 

Eosinophiles—  7.         (  2—  4%)         Poikilocytes:        many. 

Mast  cells—  2. 

Otherwise  normal, 

EXAMINATION  OF  URINE. 
PHYSICAL. 

Specific  Gravity,  1.007.     (1,(115-1,015) 
Total  Solids,  Gm.  21,20.    (50-70    Gm.) 

CHEMICAL, 

Acidity,  Deg.  50  o  (30  o  -  35  o  ) 

Acid  Units  62,500  (40,000) 

Indican  trace  (none) 

Urea%  1.6  (2.-2.5%) 

Urea  tn  24  hours  20.0  (30  Gm.) 

MICROSCOPICAL. 

Organized  elements,     Practically  nothing. 

Treatment : — I  prescribed  x-tslj,  with  low  tube 
at  four  inches  for  five  minutes  daily. 

November  16.  Von  Pirquet's  tubercular  vac- 
cine test  positive. 

I^.  Magnesia  sulphate  and  sodium  carbonate 
daily. 

Dec.  4/09.  The  eyes  feel  much  better;  much 
less  injection. 

The  scleral  nodules  are  both  smaller  and  less 
red. 

I^.  X-ray  flashing,  120  a  minute  for  six  min- 
utes daily. 

Dec.  14.     Vision  R.  E.  =  20/25.     L.  E.  =  20/66. 

Pain  and  smarting  have  disappeared. 

January  15/10.  Vision,  R.  E.  =  20/25.  L.  E. 
=  20/50. 
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The  patient  has  had  two  tuberculin  injections 
in  the  past  three  weeks. 

Jan.  24.     No  treatment  since  Jan.  15. 

The  right  eye  is  more  injected  and  does  not 
feel  so  well.  E.  E.  =  20/33.  L.  E.  =  20/50. 
' '  quiet  and  fine. ' ' 

I^ .     Resume  the  a^-ray. 

March  26/10.     R.  E.  =  20/33.     L.  E.  =  15/100. 

The  right  has  no  pain,  injected.  Left  eye  is 
quiet. 

^.     Atropine  in  right  eye. 

March  28/10.  By  careful  refraction, — R.  E. 
or  L.  E.  =  20/25. 

The  patient  goes  to  the  country  for  a  vacation. 

June  16/10.  Returned,  comfortable,  but  the 
sight  of  the  right  eye  is  poorer.  Vision,  R.  E.  = 
20/50.     L.  E.  20/25. 

R.  eye,  the  cornea  is  cloudy;  brown-red  discol- 
oration three  lines  wide  surrounds  the  cornea. 

I^.  Dionin  in  right  eye,  ic-ray  and  high-fre- 
quency auto-condensation  couch  for  fifteen  minutes, 
tri-weekly. 

August  6/10.  Vision  =  in  right  eye,  20/25;  in 
left,  20/33.     The  patient  discharged. 

The  patient  improved,  upon  the  whole,  remark- 
ably under  treatment,  considering  that,  in  my  opin- 
ion, the  case  is  incurable. 

CHOROIDITIS. 

Mrs.  H.  F.,  aged  54,  consulted  me  Aug.  20/07. 

Her  sight  has  been  failing  for  five  to  six  years, 
but  much  worse  during  the  past  year.  She  sees 
spots  floating  in  front  of  the  eyes.  Vision  R.  E.  = 
20/40 ;  L.  E.  =  20/100.     Not  improved  with  glasses. 

Disseminated  atrophic  choroiditis  of  left  eye. 

Small  white  dots  in  right  choroid. 

]^.  The  alternating  current  for  ten  minutes 
daily  to  the  eyes. 
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December  18/07, — Vision  R.  E.  =  20/40 ;  L.  E. 
=  20/40  +. 

Stop  treatment. 

October  17/10, — Has  not  had  treatment  since 
May  last;  Vision  R.  E.  =  20/50,  L.  E.  =  20/40  —  2 

J^.  The  alternating  current  every  second  day 
to  the  eyes. 

March  23,  Right  or  left  eye  vision  improved  to 
20/33. 

Rogers  says  that  in  choroiditis  the  500  c.  p. 
lamp  should  be  applied  locally  as  for  conjunctivitis ; 
and  generally  in  systemic  cases.  He  cites  a  case 
which  had  been  under  treatment  for  several  weeks, 
and  in  which  vision  was  20/100  at  the  time  the 
light  was  first  applied. 

He  subjected  the  patient  to  the  light  for  five 
minutes  at  first,  longer  afterwards.  An  hour  after 
the  third  treatment,  the  vision  had  risen  to  20/30. 
The  structures  appreciably  cleared  from  day  to  day. 

In  the  atrophic  stage,  he  says,  if  the  patches  be 
not  too  large  or  numerous,  the  degenerative  process 
may  be  arrested  even  if  the  atrophic  structures  can- 
not be  restored. 


CHAPTER  IV. 


THE  CRYSTALLINE  LENS. 

THE  TEEATMENT  OF  CATARACT  BY  ELECTRICITY. 

Pensier  has  given  us  interesting  items  regard- 
ing the  earliest  experimentation  with  electricity  in 
the  treatment  of  cataract.     He  writes, — 

The  first  attempt  at  the  cure  of  cataract  with 
electricity  begins  with  Knox,  1879,  who  claims  he 
cured  two  cases  with  electrical  effluve. 

Neumann  observed,  in  1842,  the  effects  of  gal- 
vanism in  two  cases.  In  the  first,  the  cataract  was 
complicated  with  synechia.  Neumann  employed  a 
pile  dipped  in  a  solution  of  sulphuric  acid.  The  zinc 
pole  was  put  in  the  mouth  of  the  patient,  the  copper 
pole  was  attached  to  a  copper  needle  which  was 
pushed  into  the  centre  of  the  lens.  The  result  was 
nil. 

The  second  case  was  one  of  secondary  cataract. 
With  the  same  procedure  he  obtained  a  notable  im- 
provement. 

(How  much  the  result  of  the  needle  was  due  to 
the  merely  mechanical  effect  and  how  much  to  the 
current  could  not  be  determined,  though,  I  believe 
the  current  could  have  contributed  very  much  to- 
wards the  result — and  would  be  worth  trying  in 
secondary  and  soft  cataracts.) 

'^Usiglio,  in  1844,  treated  by  galvanism  three 
cataracts  absolutely  incurable  by  surgical  methods. 
The  negative  pole  was  applied  to  the  tongue,  the 
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positive  to  the  closed  eye.  Two  of  the  cases  treated 
lost  the  vision ;  the  third  recovered  completely. ' ' 

In  1852,  Graefe  stated  that  applications  of  the 
negative  pole  of  a  galvanic  current  to  the  eye  have 
been  successful  in  the  treatment  of  cataract. 

The  attempt  to  dissolve  a  cataract  by  galvano- 


Fig.  102. — Binocular  Electrode. 

puncture  has  been  made  by  Crussel  (Russia),  with 
the  result  of  inflammation  and  destruction  of  the 
eyeball.     (Beard  and  Rockwell). 

The  fatality  may  have  been  due  to  infection  or 
too  strong  a  current.  Needling  of  senile  cataract 
with  the  negative  pole  and  2  to  4  m.  a.  of  current  for 
five  to  ten  minutes  and  repeating,  if  necessary, 
would  be  safe  and  might  be  satisfactory. 

Crussel  claimed  to  have  obtained  perfect  suc- 
cess in  cases  of  cataract,  by  introducing  the  negative 
galvanic  needle  into  the  lens, — positive  on  the 
tongue.  Thus  the  lens  was  subjected  to  mechanical 
and  aqueous  disintegration  and  to  the  chemical  in- 
fluence of  the  negative  pole. 

Neftel  reported  two  cases  of  undoubted  begin- 
ning cataract,  in  which,  vision  was  completely  re- 
stored and  objective  symptoms  disappeared  by  neg- 
ative galvanism  to  the  lids  ten  to  fifteen  minutes, 
daily,  at  first,  then  less  frequently. 

After  trying  the  tolerance  of  the  patient,  I  see 
no  reason,  in  most  cases,  for  the  common  practice 
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of  lessening  the  frequency  of  electric  treatment, 
than  there  would  be  to  prescribe  an  alterative  or 
tonic  drug  once  or  twice  weekly  instead  of  t.  i.  d.  In 
most  chronic  cases,  my  pracice  is  to  give  twenty 
minutes  treatment  daily,  in  place  of  three  to  five, 
with  any  current,  and  when  long  periods  are  neces- 
sary, to,  occasionally,  intermit  the  treatment  com- 
pletely. 

A.  J.  Irwin  applies  iodine  over  the  eyelids  and 
galvanism  for  five  minutes  daily,  for  at  least  a 
month,  using  two  to  five  dry  cells.  (The  negative 
sponge  is  probably  used,  and  4  to  7  m.  a.  for  twenty 
minutes  would  be  advisable.) 

A  physician,  Toronto,  Canada,  reports  two 
cases  treated  by  a  500  c.  p.  incandescent  lamp. 
Vision  improved  from  20/30  and  20/40  to  20/20,  and 
all  opacity  disappeared. 

Samuel  J.  Harris,  of  Boston,  who  has  had  suc- 
cess in  the  treatment  of  cataract  with  electricity, 
writes  on  the  subject  as  follows,  instancing  with 
cases,  — 

Technique. — To  do  the  most  good,  says  Dr. 
Harris,  it  is  necessary  to  give  from  5  to  15  m.  a.  of 
current.  To  do  this,  I  had  made  two  eye  cups,  con- 
nected by  rubber  tubing  to  a  metal  center-piece,  for 
the  attachment  of  the  cathode.  Inside  the  cups,  a 
metal  disk  connects  with  the  center-piece.  The 
cups  are  filled  with  clay  or  antiphlogistine,  then 
covered  with  chamois  and  tied  with  rubber.  The 
cathode  is  attached  to  the  cups  placed  over  the  eyes ; 
a  large  pad  is  placed  at  the  nape  of  the  neck  and 
fastened  by  a  collar. 

The  cups  and  pads  have,  previously,  been  sat- 
urated in  salt  solution;  the  current  is  turned  on 
gradually  until  10  to  12  m.  a.  are  reached,  or  a 
slight  burning  is  felt.  This  is  kept  up  from  ten  to 
fifteen  minutes  for  ten  to  fourteen  days,  then,  every 
other  day  until  improvement  occurs,  then  the  sit- 
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tings  are  gradually  lengthened  until  the  patient  is 
cured.  This  may  take  from  two  to  twelve  months, 
depending  upon  the  condition  of  the  cataract. 


Fig.  103. — Ej^e  Cup  Electrode  for  Direct  Current. 

\ 

CASES. 

Case  1.  Mrs.  A.,  aged  66  years,  has  had  incip- 
ient cataract  for  one  and  a  half  years.  Vision  R.  E. 
=  20/60.     L.  E.  =  20/50. 

Four  months  treatment.  R.  or  L.  =  20/20.  No 
lines  or  nebulae. 

Case  2.  Age  72.  Cataract  was  diagnosed  thir- 
ty years  ago. 

Vision  R.  E.  =  20/200.     L.  E.  =  20/100. 

The  patient  was  treated  daily  for  three  weeks, 
then,  gradually  the  seances  were  reduced  to  one  a 
week,  for  six  months. 

R.  E.  =  20/40.     L.  B.  =  20/30. 

Case  3.  Age  70.  Patient  has  had  cataract  for 
two  years. 

Vision  R.  E.  =  20/300.     L.  E.  =  20/120. 

After  three  months  treatment,  the  vision  had 
increased  to  R.  E.  =20/80.     L.  E.  =  20/60. 

Patient  is  still  under  treatment. 

Case  4.  Age  72.  Cataract  was  diagnosed  thir- 
ty years  ago.    R.  or  L.  20/200. 
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After  treatment  for  four  months  vision  was, 
E.  E.  =  20/40.     L.  E.  20/40. 

Case  5.  Age  80.  Cataract  is  of  two  years 
duration. 

Vision  E.  E.  =  20/100.     L.  E.  20/80. 

After  treatment  for  one  month,  the  vision  of 
each  eye  was  20/20,  and  two  years  later,  remains 
the  same. 

Case  6.  Age  40.  Vision  E.  E.  =20/100.  L.  E. 
=  20/80. 

After  two  months '  treatment,  the  vision  of  both 
eyes  is  20/20. 

There  are  no  opacities. 

Case  7,  Age  65.  Has  a  cataract  of  seven  years 
standing. 

Vision  E.  E.  =  20/80.  L.  E.  =  20/100.  After 
three  months  treatment,  vision  is  raised  to.  E.  E. 
=  20/30.     L.  E.  =  20/40. 

CONCLUSIOlSrS. 

Mature  cataract,  I  have  not  treated  by  elec- 
tricity, because  I  prefer  to  operate  on  such  cases. 
Incipient  cataract  can  be  cured,  provided  the  oculist 
is  an  expert  in  the  use  of  electricity,  and  the  patient 
is  treated  by  the  method  described. 

Some  cases  improve  immediately  and  others  re- 
main stationary  for  a  long  time  and  then  improve. 
Some  cases  improve  all  they  will  in  the  first  month 
and  then  remain  stationary. 

In  all  cases,  in  which  the  disease  is  progressive, 
and  where  there  is  not  cirrhosis  of  the  liver  or  kid- 
neys, diabetes  or  organic  diseases  of  the  heart  or 
lungs,  improvement  may  be  expected.  Where  the 
vision  has  remained  stationary  for  some  time,  and  , 
there  are  structural  changes  in  the  choroid  and 
retina,  I  have  never  seen  any  improvement. 

In  most  instances  of     incipient    cataract,    the 
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progress  of  the  disease  can  be  checked,  and  often  a 
complete  cure  results." 

Dr.  S.  T.  Anderson,  of  Bloomington,  Illinois, 
presents  a  case  of  cataract  treated  with  electricity,  in 
which  a  very  satisfactory  result  was  obtained. 

Patient  aged  45,  nearly  blind,  cataract  in  both 
eyes. 

Treatment. — ^Weak  galvanic  current  was  ap- 
plied to  the  eyes' for  one  or  more  hours  twice  daily. 

Result.— For  six  years,  the  patient  has  been 
wearing  glasses  with  satisfaction.  She  now  has 
good  vision. 

In  1887,  J.  Elliot  Colburn,  of  Chicago,  who  had 
been  doing  considerable  experimentation  with  gal- 
vanism in  certain  types  of  cataract,  wrote  an  article 
in  which  he  classified  his  cases  as  follows, — adding 
interesting  comment. 

He  arranges  the  cases  in  four  groups. 

Group  1  includes  those  cases  in  which  there  was 
no  improvement. 

Case  1.  Mrs.,  aged  49.  Vision  R.  E.  =  15/80. 
L.  E.  =  15100. 

Long  narrow  spikes  to  centre  of  lenses,  no 
nebulae,  no  change  in  vision  for  two  years.  Fifteen 
treatments  were  given  in  one  month.  Later,  glau- 
coma developed  in  right  eye. 

Case  2.  Mrs.,  aged  52.  R.  E.  =  f  L.  E.  = 
20/60.  Many  long  spikes;  no  nebulae.  She  had 
occasional  sittings  for  two  and  a  half  months. 

Case  3.  Mr.,  aged  54.  R.  E.  =  20/80.  L.  E. 
=  20/40.  There  were  spikes,  calcareous  deposits 
and  much  nebular  matter. 

Group  2  includes  cases  that  have  been  under  ob- 
servation from  four  to  seven  years,  in  which  the 
improvement  has  been  permanent. 

Case  1.  Mrs.,  aged  50.  R.  E.  =  15/100.  L.  E. 
=  15/60. 
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After  treatment  for  four  months,  R.  E.  =:= 
20/30.    L.  E.  =  20/20. 

Case  2.  Mrs.,  aged  52.  R.  E.  =  15/40.  L.  E. 
=  15/60. 

After  treatment  for  two  months,  R.  E.  = 
15/30.     L.  E.  =:  15/15. 

Case  3.  Mrs.,  aged  57.  R.  E.  =  20/100.  L.  E. 
=  20/100. 

She  had  had  loss  of  vision  for  two  months. 
Forty  treatments  were  administered  in  four  months, 
when  vision  had  increased  to  R.  E.  =  20/80.  L.  E. 
=  20/60.  Eighteen  months  later,  vision  had  im- 
proved still  further. 

Case  4.  Mrs.,  aged  63.  Vision  R.  E.  =  15/100. 
L.  E.  15/200. 

After  two  months  treatment,  R.  E.  =  15/40. 
L.  E.  =  15/100. 

Case  5.  Mrs.,  aged  70.  R.  E.  =  15/100.  L.  E. 
=  reading  No.  5  Snellen.  Patient  had  been  losing 
sight  for  six  months.  After  treatment  for  four 
months,  vision  is  R.  E.  =  15/30.     L.  E.  =15/20. 

With  glasses,  she  reads  Snellen  No.  1,  can 
thread  a  fine  needle  and  do  fine  sewing. 

Case  6.  Mr.,  aged  54.  R.  E.  =  20/80.  L.  E. 
=  20/100. 

He  had  thirty  sittings  in  three  months,  when 
vision  had  increased  to  R.  E.  =  20/20.  L.  E.  = 
20/100.  Four  years  later,  — R.  E.  =  20/90.  L.  E. 
=  20/100. 

G-roup  3  includes  cases  in  which  there  has  been 
complete  removal  of  lines  and  nebulae. 

Case  1.  Mr.,  aged  49.  R.  E.  ==  20/40.  L.  E. 
=  25/30.  Peripheral  cataract  R.  E.  long  spikes 
reaching  nearly  to  centre  of  lens  and  dense  nebu- 
lae; L.  are  long  and  many  shorts  spokes;  slight 
nebulae.  Twenty-three  sittings  in  two  and  a  half 
months,  when  R.  E.  and  L.  E.  were  both  20/20,  and 
Snellen  No.  1.  No  change  two  and  a  half  years 
later. 
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Case  2.  Mr.  aged  54.  R.  E.  =  15/ AO.  L.  E. 
15/15.  Short  lines  and  nebulae.  Daily  treatment, 
for  three  weeks  and  occasionally  for  two  months. 
Vision  normal  in  both  eyes ;  no  sign  of  degeneration 
of  the  lens  two  and  a  half  years  later. 

Case  3.  Mrs.  aged  63.  R.  E.  =  20/20.  Snel- 
len No.  2. 

After  daily  treatment  for  three  weeks,  could 
see  no  lines  or  nebulae  in  left  eye;  in  the  right  eye, 
nebulae  had  cleared,  leaving  lines  unchanged.  Four 
years  later,  no  appreciable  change  in  either  eye. 

Group  4  includes  recent  cases,  in  which  there 
has  been  complete  absorption  of  opacities. 

Case  1.  Mrs.  aged  63.  R.  and  L.  V.  =20/20. 
Reading  Snellen  No.  8.  Peripheral  cataract  in  both 
eyes.  Three  months  previously,  the  doctor  had 
diagnosed  cataract.  After  one  month's  treatment, 
with  ten  sittings,  R.  and  L.  V.  20/20.  No  lines  or 
nebulae  visible;  reads  Snellen  No.  1.  Nine  months 
later  vision  20/20  and  no  sign  of  opacities. 

Case  2.  Mrs.,  aged  68.  Myopic;  R.  E.  == 
20/100.     L.  E.  =  20/20) 

Slight  radii  in  both  lenses.  After  twenty-four 
treatments  in  one  month,  only  one  or  two  lines  are 
visible.  Pour  months  later,  patient  has  fully  re- 
covered; can  see  no  lines  or  nebulae. 

Groups  2  and  3  are  cases  of  peripheral  cataract, 
all  having  lines  and  nebulae. 

The  nebular  matter  is  slowly  absorbed,  leaving 
the  former  gray  portions  of  the  lens  clear  and 
transparent  and  the  lines  clearly  marked.  I  have 
never  seen  radii  that  were  fully  degenerated  become 
absorbed. 

In  all  cases,  in  which  the  disease  is  progressive, 
as  indicated  by  the  fat  granules  and  nebulae,  and 
when  the  choroid  and  retina  are  not  greatly  degen- 
erated and  when  there  are  no  complications  of  kid- 
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neys  or  liver,  diabetes  or  organic  disease  of  heart 
or  lungs,  improvement  may  be  expected. 

The  cases  in  which  improvement  is  not  to  be 
expected  are  those  in  which  vision  has  remained 
stationary  for  some  time,  and  where  there  are 
structural  changes  in  the  choroid  and  retina. 

Treatment.  —  The  negative  electrode  placed 
over  the  eye,  the  positive  at  the  nape  of  the  neck,  or 
the  angle  of  the  jaw.  The  cells  should  be  slowly 
turned  into  the  circuit  until  a  slight  vertigo  is  ex- 
perienced, then  gradually  increase  the  number  of 
cells,  the  sittings  occupying  five  to  ten  minutes,  at 
first  daily  and  decreasing  to  one  to  two  a  week. ' ' 

With  the  reliable  meter  of  today,  5  to  7  m.  a.  for 
twenty  minutes,  daily,  may  be  used,  and  "vertigo" 
should  be  avoided.  The  above  remarkable  success 
well  deserves  further  trial,  and  it  might  be  still 
more  useful  in  soft  cataract. 

Dr.  Holford  Walker,  of  Toronto,  Canada, 
writes  of  "Light  and  Vibration  versus  Operation" 
and  cites  an  interesting  case.  Mrs.  T.  J.,  unable  to 
read  as  well  as  formerly.  Her  oculist  diagnosed  a 
forming  cataract  in  each  eye.  I  used  a  500  c.  p. 
lamp  directly  to  her  eyes  and  to  the  cervical  region 
daily,  for  five  to  seven  minutes,  for  seven  weeks; 
and  mechanical  vibrations  on  alternate  days  to  the 
cervical  region. 

I  found,  when  Mrs.  J.  came  first  for  examina- 
tion, streaked  opacities  of  the  right  lens  and  more 
of  the  left.  Lens  milky.  Vision  E.  E.  =  with  lens, 
20/30.     L.  E.  =  less. 

At  the  last  examination,  subsequent  to  the  light 
treatment,  vision,  R.  E.  =  with  lens,  20/20.  L.  E. 
with  lens,  20/20.     Both  lenses  perfectly  clear. 

Leprince,  of  Bourges,  writes, — "Science  knows, 
at  the  present  date,  no  well  established  case  of  the 
cure  of  cataract  by  physical  agents."  Doubtless 
he  had  not  seen  the  above  reports. 
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Darier  writes,  "  Medicamentous  electrolysis 
may  be  an  excellent  means  of  treating  incipient 
cataract,  saturating  the  anode  with  potassium 
iodide."  The  direction  to  apply  potassium  iodide 
to  the  anode  is  evidently  a  mistake.  The  medica- 
ment should  be  applied  to  the  cathode  in  order  to  get 
the  effect  of  iodine  by  cataphoresis,  as  iodine  travels 
towards  the  positive  pole. 

Of  the  Treatment  of  Cataract  by  the  500  c.  p. 
Lamp,  Eogers  writes, — "If  the  lamp's  rays  be  ap- 
plied during  the  incipient  stage,  the  cataract  will 
usually  be  cured. 

In  all  juvenile  cases,  excepting  those  due  to  in- 
curable diseases,  soft  cataract  yields  readily  to 
raying  (lamp).  In  any  case  the  time  required  has 
been  but  two  or  three  weeks,  and  in  case  of  failure, 
recourse  may  be  had  to  needling.  The  rays  usually 
fail  in  mature  cataract.  In  senile  cataract  and  in 
cases  in  which  it  is  due  to  incurable  disease,  two  gen- 
eral treatments  of  half  an  hour,  daily,  are  advisable, 
as  well  as  local  treatment. ' ' 


CHAPTER  V. 


THE  VITREOUS. 


OPACITIES  OF  THE  VITREOUS. 


Opacities  of  the  vitreous,  whether  due  to  hyal- 
itis,  choroiditis  or  hemorrhage,  are,  in  the  early 
months,  absorbed  either  by  the  force  of  nature,  or, 
still  more  rapidly,  by  hypodermic  injections  of  pilo- 
carpine and  the  administration  of  mercury  and 
iodide  of  potassium. 

After  the  condition  has  continued  for  any  time 
from  three  months  to  several  years,  I  have  found  a 
treatment  by  the  application  of  the  direct  current 
to  be  much  more  effective  than  any  medication, — 
the  result  being  exceedingly  satisfactory  in  nine- 
tenths  of  the  cases.  The  condition  indicates  the  use 
of  an  electrolytic  current,  and  electrolysis,  by  con- 
sensus of  opinion,  is  the  function,  j9^r  excellence,  of 
the  direct  current.  Hence  we  use  the  direct  cur- 
rent. 

Personally,  I  believe  that  the  alternating  cur- 
rent is  also  distinctly  electrolytic,  though  I  have 
not  yet  had  the  opportunity  to  test  the  subject 
clinically  in  a  large  number  of  cases.  Still,  in  some 
cases  in  which  the  direct  current  has  ceased  to  bene- 
fit the  patient,  I  have  secured  further  improvement 
in  vision  by  the  use  of  the  alternating  current.  In 
the  application  of  the  direct  current,  I  am  in  the 
habit  of  applying  the  negative  electrode  to  the  lids 
and  the  positive  to  the  nape  of  the  neck,  with  a  cur- 
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rent  of  three  to   seven  m.  a.   for  twenty  minutes 
daily :  or  an  alternating  current  to  the  lids  and  neck, 
with  a  voltage  of  ten  to  twenty-five,  for  twenty  min 
utes  daily. 

1.  E.  C,  aged  63,  consulted  me  March  15/07. 
There  were  large  and  cobweb  opacities  in  each 

eye. 

Vision  of  either  eye,  without  correction,  1/5. 

I  prescribed  application  of  the  direct  current. 

April  8, — The  patient  has  had  only  eight  appli- 
cations of  galvanism  to  the  eyes ;  vision  remains  the 
same  after  these  few  treatments.  She  says  "Dur- 
ing the  year  just  preceding  these  electrical  treat- 
ments, I  awoke  nightly  with  burning,  twitching  and 
pain  in  the  eyes,  but  I  have  had  none  of  these  symp- 
toms since,  except  when  I  am  very  tired." 

2.  Mrs.  I.  H.,  aged  38,  consulted  me  November, 
20/07. 

In  the  left  eye,  there  are  floating  opacities  in 
the  vitreous.  The  sight  had  failed  suddenly  four' 
years  ago  and  remains  the  same.  Large  and  dust 
opacities  fill  the  vitreous.  She  has  constant  occi- 
pital headache  and  has  scarcely  been  able  to  sleep  for 
two  months.     Vision  L.  E.  with  -f  2.00  =  20/200. 

Previous  Treatment, — Two  years  ago  for  three 
months,  and  in  hospital  for  one  year  without  im- 
provement. 

1^.  Negative  galvanism  to  the  lids  with  7.50 
m.  a.  for  fifteen  minutes  tri-weekly. 

Decetiiber  23.  She  has  not  had  any  headache 
and  has  slept  well  for  three  weeks.  The  vitreous 
opacities  remain  the  same. 

The  following  chronic  cases  of  vitreous  opacity, 
under  my  care,  were  treated  with  negative  galvan- 
ism to  the  lids  with  remarkable  results  as  to  the  per- 
centage of  the  cases  benefited  and  the  amount  of 
visual  improvement. 

1.    — ,  aged  64.     The  right  eye  had  failed  in. 
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vision  lately,  the  left  eye  had  been  failing  for  four 
years. 

The  patient  was  pnt  under  galvanism  daily  for 
a  month,  with  the  negative  electrode  to  the  lids,  five 
m.  a.  of  current  for  twenty  minutes. 

Vision  rose  in  the  right  eye  from  6/12  to  6/6 ;  in 
the  left  eye  from  6/50  to  6/15. 

2.  — ,  aged  54.  Sight  failing  for  one  year. 
Epiphora  constant.  Gralvanism  was  applied  daily 
for  a  month,  the  negative  electrode  to  the  lids.  The 
epiphora  ceased  completely,  and  vision  rose  in  the 
left  eye  from  20/70  to  20/40. 

Seventeen  cases  of  chronic  opacities  of  the 
vitreous  I  treated  similarly  with  the  direct  current. 

Five  of  these  cases  had  only  light  perception. 
Of  these,  one  improved  so  that  the  patient  was  able 
to  count  fingers  at  six  inches. 

The  remaining  twelve  cases  had  form  percep- 
tion. Ninety  per  cent  of  the  whole  number  had  very 
gratifying  results.  Two  of  them  improved  forty  per 
cent,  in  vision;  four  of  them  twenty  to  one  hundred 
per  cent;  and  six  two  hundred  to  seven  hundred 
per  cent. 

Girard  Teulon  thinks  that  galvanism  is  the  most 
effectual  and  rapid  remedy  in  cases  of  opacity  of  the 
vitreous. 

Abadie  and  Terson  have  obtained  surprising  re- 
sults by  thrusting  an  electric  needle  eight  m.  m.  into 
the  vitreous. 

E.  L.  Kniskern,  of  Centralia,  Washington,  reports 
a  case  of  a  workman,  aged  60,  who  had  a  large 
opacity  in  his  only  eye  which  had  been  getting  blind 
for  one  year.  He  had  to  be  led  about.  The  blind- 
ness increased  during  many  weeks  of  treatment. 
After  a  year's  treatment  with  the  x-T3ij,  with  inter- 
vals of  a  month  or  two,  a  delicate  skeleton  only  of  the 
opacity  remained  and  the  man  returned  to  his  work. 

Little  and  Gunn  report  remarkably    favorable 
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effects  of  the  use  of  faradism.  As  the  former  gave 
mercury  and  potassium  iodide  freely,  and  the  latter 
potassium  iodide,  the  treatment  is  a  mixed  one  and 
the  claim  cannot  be  said  to  be  substantiated. 

Ziegier  treated  a  case  for  two  years  with  iodides 
with  vision  25/200.  Later  he  treated  it  for  six 
weeks  with  positive  galvanism,  when  the  vision  rose 
to  20/40. 

While  the  polar  effect  near  the  electrode  is  to 
liquify  organic  matter  at  the  negative  and  harden  it 
at  the  positive  pole,  and  this  suggests  the  applica- 
tion of  the  negative  to  the  eye,  it  is  probable  that  the 
direction  of  the  current,  so  far  as  it  affects  the  in- 
terior of  an  organ,  is  immaterial ;  besides  many  have 
used  the  positive  to  the  eye  with  good  results. 

Rogers  offers  the  following  technic  for  treating 
opacities  of  the  vitreous  with  the  500  c.  p.  lamp, — 
The  light  should  be  applied  for  a  few  minutes  over 
the  upper  part  of  the  body,  then,  to  the  orbital 
region,  temples,  forehead  and  face  for  twenty 
minutes. 

INTRA-OCULAK  HEMOEEHAGE. 

The  following  case  of  intra-ocular  hemorrhage 
in  the  right  eye  I  treated  with  galvanism  for  three 
months.  From  having  light  perception  only,  vision 
rose  to  normal. 

Dr.  S.,  aged  39,  had,  three  months  previously, 
lost  consciousness  for  twenty-four  hours,  and,  upon 
recovery,  found  the  sight  of  both  eyes  was  complete- 
ly lost.  Light  perception  only  remained  for  one 
week,  when  a  relapse  occurred  and  he  was  again  un- 
conscious for  twenty-four  hours. 

He  had  consulted  some,  six  or  eight  oculists, 
who  agreed  that  he  had  intra-ocular  hemorrhage. 
There  was  also  a  diagnosis  of  leucocythemia  and 
acute  toxemia. 

The  patient  was  an  inveterate  smoker.     Syphi- 
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lis  negative.  He  had  been  under  the  care  of  the  late 
Dr.  Hotz,  whose  unusual  ability  none  would  ques- 
tion, and  was  treated  internally  with  mercury  and 
iodide  of  potash,  with  sub-conjunctival  injections  of 
hydrarg-cyanide  and  with  pilocarpin  injections,  etc. 
The  left  eye  recovered  normal  vision  but  the  right 
eye  did  not  improve  in  light  perception. 

Three  of  the  consultants  had  agreed  that  the 
eye  was  hopelessly  blind,  when  Dr.  Hotz  referred 
the  case  to  me  for  treatment. 

I  found  that  the  right  eye  presented  no  choroi- 
dal reflex  with  the  mirror  and  had  merely  light  per- 
ception. Movements  of  the  eyes  and  muscular  bal- 
ance normal.  The  left  eye  had  vision  of  20/20  and 
had  very  extensive  dust  opacities  in  the  vitreous.  I 
gave  the  patient  a  prognosis  of  one  chance  in  ten  for 
recovery,  and  treated  him  with  a  direct  current,  the 
negative  electrode  being  applied  to  the  lids  and  the 
positive  to  the  nucha.  Beginning  with  a  current  of 
three  milliamperes,  and  increasing  it  to  seven  on 
the  third  day,  I  repeated  this  daily  for  twenty  min- 
utes. After  the  third  treatment,  he  was  surprised 
to  be  able  to  see  his  wife,  who  was  sitting  near  him; 
and,  after  the  sixth  visit,  he  could  count  my  fingers 
at  a  foot  in  three-quarters  of  the  field. 

The  vision  steadily  improved  weekly,  and,  in  a 
month,  it  was  20/40.  He  then  complained  of 
diplopia.  This  was  due  to  an  acquired  diverging 
strabismus.  He  was  assured  that  if  good  vision 
should  be  restored  he  would  then  have  binocular 
single  vision. 

Vision  was  restored  to  normal  in  three  months. 
There  was  then  no  strabismus  or  diplopia  and  the 
convergence  power  was  twelve  meter  angles. 

Five  years  subsequently,  his  condition  remained 
the  same. 

Case  2.  Miss  M.  B.,  has  frequent  recurrences 
of  intra-ocular  hemorrhage  in  the  left  eye. 
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The  first  attack  occurred  six  years  ago  and  pre- 
vented her  seeing  the  form  of  objects.  Under  iodide 
of  potassium,  vision  returned  in  six  weeks  to  nearly 
20/20. 

Relapse  a  year  later.  With  potassium  iodide, 
sight  returned  in  three  months. 

The  third  attack  came  a  year  later.  She  took 
calcium  sulphide  for  six  months  with  recovery  of 
one-half  vision. 

A  fourth  attack  later,  when  she  could  only  see  a 
candle  flame.  A  fifth  attack,  later,  and  since  then, 
vision  has  improved  up  to  the  present. 

R.  Eye, — Two  years  ago  it  had  its  first  hemor- 
rhage.   Vision  was  very  good  in  two  weeks. 

Relapse  a  year  later.  A  third  attack  after  six 
months. 

A  fourth  soon  after  the  third,  but  slight. 

History, — Family  history  negative. 

The  patient  never  had  any  hemorrhage  except 
ocular. 

Present  State, — Pulse  84.  Anaemic.  Blood 
pressure  132,  normal.  Bowels  moved  only  by  cathar- 
tics previous  to  the  electrical  treatment. 

Vision  R.  E.  =  20/20.     L.  E.  =  20/200. 
Liver  and  spleen  normal  size. 

Previous  Treatment,— After  the  fifth  attack  of 
the  left  eye,  she  took  iron  for  a  year,  had  the  static 
breeze  (general)  and  vacuum  electrodes  to  brow  and 
liver  during  the  past  year,  and  galvanism  1  and  I/2 
m.  a.  with  the  positive  pole  to  the  lids  for  one  month 
past 
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EXAMINATION  OF  THE  BLOOD— (DR.  HARROWER.) 

Small  Lymphocytes         40.6%         (22-25  normal) 
Large  Lymphocytes  7.3%         (  3—  6  normalj 

Pathological  Elements,  Myelocytes,  4.6%. 
Red  cells  4.300,000. 

White  cells  8,000. 

Haemoglobin  90. 

EXAMINATION  OF  URINE. 

Reaction      65°   alkaline. 

Urea  .011  gm.  in  Ice  (normal  30  gm.) 

Pus  cells=many. 

Casts  =many  .hyaline. 

Treatment, — Continue  the  static  breeze  and  in- 
crease the  direct  current  to  four  to  five  m.  a.  with  the 
negative  electrode  to  the  lids  and  the  positive  to  the 
nape  of  the  neck,  for  ten  to  fifteen  minutes  daily. 
This  to  be  applied  'by  an  Electrotherapeutist  in 
Winnipeg,  her  home  city. 

October  18,  1909.  The  patient  writes :  "I  am 
feeling  much  better,  my  eyes  rarely  ache.  The  left 
eye  is  clearing  slowly  but  steadily.  The  field  of 
vision  is  twice  as  clear.  Am  still  under  electrical 
treatment. ' ' 

Leprince  reports  having  treated  a  case  of  pro- 
fuse hemorrhage  of  the  vitreous  with  the  ic-ray,  with 
marked  success. 

Ziegler  cities  a  case  of  macular  hemorrhage, 
which  had  been  treated  with  drugs  for  three  months 
without  improvement,  the  vision  continuing  at 
20/200.  The  patient  then  came  under  his  care.  In 
one  month,  under  positive  galvanism,  vision  rose  to 
20/30. 

ACUTE  HYALITIS. 

Abadie  reports  a  case  of  a  man,  in  whom  the 
vitreous  of  each  eye  was  disorganized  from  intra- 
ocular hemorrhage,  which  had  lasted  for  eighteen 
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months.  He  had  only  light  perception.  Abadie 
penetrated  the  left  eye  with  a  positive  needle  for 
eight  millimeters,  for  five  minutes,  using  three  to 
four  m.  a.  of  current.  The  patient  counted  fingers 
next  day.  After  one  month,  he  could  readily  read 
the  house  numbers.  The  right  eye  remained  with 
only  light  perception. 


Hirschberg  Small  Magnet. 


CHAPTER  VI. 


THE  DIAGNOSIS   OF  A  FOEEIGN  BODY  IN 
THE  EYE  AND  MAGNET  OPERATIONS. 

After  getting  the  history  of  the  case  and  ex- 
amining the  exterior  of  the  eye,  the  ophthalmoscope 
should  be  used :  Then,  the  field  of  vision  should  be 
taken  to  determine  whether  there  is  any  obscure 
area.  Next,  apply  the  tip  of  the  magnet  to  various 
parts  of  the  eye.  If  pain  results,  it  is  a  positive  in- 
dication of  the  presence  of  a  magnetizable  body — 
steel  or  iron — within  the  eye.  The  absence  of  pain 
is  not  conclusive  evidence  that  no  foreign  body  is 
present,  for  it  may  be  too  remote  or  too  firmly  em- 
bedded to  move. 

In  regard  to  the  question  of  securing  a  skia- 
graph, prior  to  the  attempt  to  extract  the  foreign 
body  by  magnet,  it  depends,  in  my  opinion,  upon  the 
method  of  operation  to  be  adopted.  If  the  magnet  is 
to  be  applied  to  the  centre  of  the  cornea,  the  distance 
of  the  foreign  body  from  the  magnet  will  be  about 
the  same  wherever  it  is  situated — hence,  the  deter- 
mination of  its  presence  and  position  may  be  post- 
poned. If  the  extraction  is  to  be  made  through  the 
sclera,  I  prefer  to  have  the  skiagraph  taken  pre- 
vious to  the  operation ;  as  it  is  best  to  determine  the 
site  of  the  foreign  body,  in  order  to  apply  the  magnet 
near  it,  rather  than  to  make  an  ineffectual  attempt 
to  draw  it  across  the  vertical  or  horizontal  diameter 
of  the  eye. 
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In  writing  on  the  subject  of  Magnet  Operations 
for  Foreign  Bodies  in  the  Eye,  William  A.  Fisher 
of  Chicago  says : — ' '  I  believe  that  the  giant  mag- 
net is  quite  as  convenient  as  the  small  for  removing 
metal  from  the  anterior  chamber." 

Regarding  the  question, — Should  a  skiagraph 
be  taken  before  an  attempt  is  made  to  extract  a  for- 
eign body? 

Fisher  further  says: — "An  a;-ray  picture  only 
causes  delay,  which  favors  infection.  Use  the  mag- 
net with  a  negative  result  in  a  recent  injury,  and,  if 
later,  the  foreign  body  is  located  with  the  a;-ray, 
what  more  can  be  done?  A  negative  picture,  after 
an  unsuccessful  operation,  gives  us  double  assurance 
that  a  foreign  body  is  not  present.  In  short,  I  be- 
lieve that  the  a;-ray  work  should  be  limited  to  old 
cases;  and,  to  those  in  which  a  magnet  operation  has 
been  unsuccessful." 

Method  of  Operating. — Fisher  writes, — "When 
a  foreign  body  is  suspected  and  the  lens  has  become 
opaque,  apply  the  tip  of  the  magnet  to  the  cen- 
tre of  the  cocainized  cornea;  increase  the  current 
slowly  to  full  force — unless  the  body  appears  with  a 
current  of  less  intensity.  If  it  does  appear,  turn  the 
current  off,  and  place  the  tip  at  the  edge  of  the  cor- 
nea, and  turn  on  the  current.  If  the  iris  bulges, 
change  the  position  of  the  magnet  to  make  the  metal 
pass  through  the  pupil.  Apply  the  magnet  to  an 
incision  in  the  cornea  until  the  metal  adheres  to  the 
magnet,  when  the  operation  is  finished. 

If  the  body  does  not  appear  on  the  second  appli- 
cation, turn  on  the  full  current,  and  make  and  break 
it  several  times  to  dislodge  the  foreign  body.  If  the 
metal  has  entered  the  eye  back  of  the  lens,  some  op- 
erators prefer  an  opening  in  the  sclera  and  removal 
at  that  point.  I  am  of  the  opinion  that  all  bodies 
should  be  extracted  through  the  anterior  chamber, 
although  a  foreign  body  that  has  entered  back  of  the 
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lens  suggests  removal  through  the  enlarged  original 
wound.  The  speculum  and  forceps  and  scleral  re- 
tractors must  be  non-magnetic. ' ' 

.The  following  table  represents  the  results  of 
Fisher's  and  Haab's  magnet  cases: — 

HAAB— 165  EYES.  FISHER— 150  EYES. 

Failures 23      Symptoms  of  metal  in  eye 

Splinters  extracted 141       Jf^  negative  with  mag't.     49 

Metal  removed 97 


Enucleations 9    3 


Metal  found  in  ball  after 


Sightless  ball  saved 19  enucleation  (mag-net 

negative)    4 


Requiring  Cataract 

Operations 71 

Useful  vision  in  these 51 


Good  vision 96 

Sightless 34 

Enucleations 20 


Kipp  relates  a  case,  as  I  remember,  in  which  the 
magnet  entangled  the  metal  in  the  iris,  and,  by  re- 
versing the  polarity,  he  claims,  the  metal  was  re- 
pelled and  dislodged.  This  was  probably  accidental. 
While  a  long  piece  of  magnetized  metal  may  be  re- 
pelled by  changing  the  polarity  of  the  magnet  which 
has  attracted  it,  a  shapeless  metal  particle,  when 
magnetized,  has  no  definite  polarity;  and,  when 
either  the  positive  or  negative  pole  is  presented,  it  in- 
duces an  opposite  polarity  in  the  metal  and  attracts 
it.  This  can  be  readily  shown  by  presenting  either 
pole  of  a  small  permanent  magnet  to  a  tack,  and 
rapidly  reversing  the  magnet. 

Knapp,  of  New  York,  writes : — ' '  If  there  is  no 
pain,  indicating  the  impact  of  the  foreign  body 
against  the  ocular  wall,  reverse  (interrupt?)  the 
current  now  and  then,  and  move  the  eye  in  different 
directions,  for,  in  ten  minutes,  the  foreign  body  will 
have  followed  the  attraction  of  the  magnet.  If  the 
foreign  body  has  entered  the  sclero-corneal  border, 
apply  the  tip  directly  to  the  wound.  The  body  will, 
in  many  cases,  be  drawn  by  the  magnet  on  the  cor- 
nea to  the  posterior  surface  of  the  lens,  perforate 
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the  zonule,  where  it  will  be  known  by  a  bulge.  Then 
try  to  draw  it  through  the  dilated  p^jpil,  by  holding 
the  magnet  obliquely.  If  the  foreign  body  enters  the 
iris,  we  would  have  to  extract  the  foreign  body ,  to- 
gether with  the  iris;  or,  after  an  iridectomy.- 
Authors,  including  Haab,  seem  to  prefer  drawing 
the  foreign  body  from  the  vitreous  into  the  anterior 
chamber. ' ' 

Knapp  reports  a  case,  in  which,  a  foreign  body 
removed  through  a  scleral  wound,  was  followed  by  a 
detachment  of  the  retina. 

Dr.  W.  A.  Fisher,  in  a  personal  communication 
of  December,  1912,  writes:  —  ^'If  a  piece  of  steel 
could  be  brought  into  the  anterior  chamber,  around 
the  lens,  in  the  human  eye  as  nicely  as  it  can  be  done 
in  a  pig's  eye,  then  there  would  seem  to  be  no  use 
of  extracting  the  lens  other  than  through  the  cornea, 
especially  when  the  lens  is  not  opaque.  In  other 
words,  if  I  had  a  piece  of  steel  in  an  eye,  today,  that 
I  could  see  with  the  opthalmoscope,  and  had  my 
choice  of  taking  it  out  through  the  sclera,  or  trying 
to  get  at  it  through  the  cornea,  knowing  that  I  would 
be  very  likely  to  injure  the  lens,  I  feel  that  I  would 
prefer  taking  it  out  through  the  cornea,  at  the  ex- 
pense of  losing  the  lens.  I  have  always  felt  that  a 
piece  of  steel  taken  out  through  the  cornea,  if  the 
eye  is  not  infected,  would  leave  a  man  in  the  same 
condition  as  after  a  cataract  operation.  If  the  same 
piece  of  steel  were  taken  out  through  the  sclera,  I 
have  always  had  the  fear  of  detached  retina. 

In  a  case  in  which  the  steel  has  been  in  so  long- 
that  infection  need  not  be  suspected,  there  is  no  rea- 
son why  an  x-vsij  picture  should  not  be  taken,  but, 
in  a  recent  case,  the  danger  of  infection  is  so  great 
that  I  prefer  to  remove  the  piece  of  steel  without 
losing  this  time.  No  matter  in  what  part  of  the  eye 
the  steel  is  located,  I  would  place  the  tip  of  my  mag- 
net opposite  the  centre  of  the  dilated  pupil,  and  the 
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steel  would  come  forward,  and,  if  through  the  pupil, 
I  would  see  it  in  the  anterior  chamber.  If  it  were 
lodged  just  back  of  the  iris,  I  would  see  the  iris  bulg- 
ing, and  would,  instantly,  throw  off  the  current  and 
change  the  position  of  my  magnet  so  as  to  draw  the 
steel  into  the  anterior  chamber." 

In  reference  to  the  site  at  which  a  foreign  bod 
should  be  removed  from  the  eye,  the  consensus  of 
opinion  favors  the  cornea,  in  those  cases  in  which 
the  body  has  entered  through  the  cornea  into  the 
vitreous, — and,  with  this  view,  I  am  completely  in 
accord.  For  the  foreign  body  frequently  produces 
a  traumatic  cataract,  which  has  to  be  dealt  with  in 
any  case.  Notwithstanding  the  contrary  view  of 
Fisher  and  Haab,  with  their  large  experience,  I  pre- 
fer, when  the  wound  is  in  the  sclera,  to  extract  the 
body  at  the  site  of  the  injury,  rather  than  take  the 
risk  of  producing  a  cataract  or  entangling  the  for- 
eign body  in  the  iris — results  which  have  been  fre- 
quently reported  to  follow  the  anterior  method. 

In  experimenting  on  pig's  eyes,  I  have  found 
that  iron  particles  could  be  readily  drawn  across 
the  diameter  of  the  vitreous  through  a  scleral 
wound,  when  they  could  not  be  drawn  from  the 
vitreous  into  the  anterior  chamber.  Dr.  Fisher's 
remarks,  regarding  the  ease  with  which  a  foreign 
body  is  removed  from  the  vitreous  by  the  anterior 
method,  apply  to  the  use,  in  his  experiments,  of 
fresh  pig's  eyes,  while  my  experiments  were  made 
upon  eyes  somewhat  hardened  with  formalin.  This 
probably  accounts  for  the  difficulty  experienced  in 
removing  the  foreign  body  through  the  cornea ;  but, 
my  contention  remains,  that,  in  a  given  case,  the 
foreign  body  was  removed,  comparatively,  more 
readily  through  the  sclera  than  through  the  anterior 
chamber. 

In  reference  to  the  detachment  of  the  retina,  by 
the  posterior  method,  it  would  seem  more  reasonable 
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to  expect,  from  the  direction  of  the  force,  that  the  de- 
tachment of  the  retina  would  follow  the  entrance  of 
the  body  into  the  eye  rather  than  its  extraction. 

In  using  the  magnet,  it  is  safest  to  control  the 
current  with  a  rheostat,  lest  a  sudden  dislodgement 
of  the  foreign  body  might  be  undesirable. 

In  one  case,  in  which  I  applied  the  large  magnet 
to  the  scleral  wound  without  immediate  success,  I 
applied  to  the  large  magnet  one  end  of  the  tip  of  a 
small  permanent  Gruening  magnet  (devised  at  least 
thirty-two  years  ago)  and  inserted  the  other  end  of 
the  tip  just  within  the  sclera, — ^when  the  foreign 
body  was  immediately  extracted  and  the  case  ended 
very  successfully  with  excellent  vision. 

These  extra  tips  have  the  advantage  of  being 
easily  introduced  through  the  sclera,  and  of  being 
readily  moved  in  different  directions  without  the 
necessity  of  moving  the  whole  magnet. 

Similar  tips  were  subsequently  made  in  Grer- 
many  for  use  with  the  giant  magnet. 

Dr.  Albert  Rufus  Baker,  of  Cleveland,  writing 
of  ^'The  Use  of  The  Electro-Magnet  and  X-Ray"  in 
removing  foreign  bodies  from  the  eye,  reports  twen- 
ty-two cases.  Speaking  of  cases  7  and  8,  both  of 
which  resulted  disastrously,  he  says, — -It  is  probable 
that  in  both  cases  the  eyes  were  infected  so  that 
nothing  could  have  prevented  the  panophthalmitis, 
and  yet  I  have  had  this  occur  so  much  more  fre- 
quently after  the  use  of  the  large  magnet  than  with 
the  small  one  that  I  am  constrained  to  believe  that 
the  dragging  of  the  foreign  body  through  the  entire 
length  of  the  eyeball  with  the  large  magnet  opens  up 
a  new  source  of  infection  that  may  be  escaped  if  the 
foreign  body  is  removed  through  the  sclera,  near 
where  it  is  lodged.  I  do  not  wish  to  be  misunder- 
stood as  condemning  the  use  of  the  large  magnet  in 
all  cases,  because  I  think  in  many  cases  of  recent  in- 
jury, when  the  patient  is  seen  within  a  few  hours. 
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that  it  is  better  to  remove  the  foreign  body  at  once 
through  the  original  wound,  not  waiting  to  have  an 
^-ray  examination  made,  especially  if  valuable  time 
is  lost  in  making  the  examination.  Of  course,  in  a 
case  like  the  following,  in  which  the  foreign  body 
could  be  located  with  the  opthalmo scope,  there 
should  be  no  occasion  for  an  a;-ray  examination. 

Dr.  Baker  adds, — If  I  had  a  piece  of  steel  in  my 
own  eye,  I  should  prefer  to  take  my  chances  in 
waiting  a  little  longer  and  having  the  foreign  body 
accurately  located  either  with  the  ophthalmoscope 
or  the  ic-ray  before  having  an  effort  made  to  remove 
it. 

Dr.  Sweet  has  published  an  interesting  paper 
on  the  magnetic  properties  of  steel  alloyed  with 
other  metals.  His  investigations  showed  that,  with 
the  exception  of  manganese  steel,  the  magnetic  in- 
duction of  steel  is  only  slightly  affected  by  the  addi- 
tion of  the  steel  hardening  metals.  In  the  higher 
percentage  of  nickel  steel,  some  difficulty  would  be 
experienced  in  the  removal  of  a  splinter  of  metal 
from  the  eye,  particularly  if  the  body  were  covered 
with  exudation. 

Dr.  Baker  offers  the  following  conclusions: — 

1.  I  believe  with  Hirschberg  that  nothing  but 
the  early  extraction  of  the  splinter  can  prevent 
blindness  when  the  foreign  body  is  retained  in  the 
vitreous  or  retina. 

2.  Both  the  large  and  small  magnets  have  ad- 
vantages, and  it  is  desirable  for  the  ophthalmic 
surgeon  to  have  access  to  both.  I  believe  the  ten- 
dency of  the  future  will  be  to  replace  the  so-called 
giant  magnets  now  in  use  with  the  medium-sized 
ones,  similar  but  somewhat  larger  and  stronger  than 
Sweet's,  which  are  more  easily  handled,  and  if  pro- 
perly constructed  will,  in  my  opinion,  do  all  that  can 
be  done  with  the  larger  ones. 

3.  As  to  the  sideroscope,  I  was  never  able  to 
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secure  one  that  proved  satisfactory,  and  since  I  havo 
been  using  the  rj^-ray  I  have  discarded  it  altogether. 

4.  If  I  could  have  the  immediate  services  of  a 
skilled  operator,  I  should  have  ic-ray  photographs 
made  of  all  cases  in  which  the  foreign  body  can  not 
be  seen  with  the  ophthalmoscope.  In  recent  cases, 
that  would  entail  the  loss  of  even  a  few  hours,  I  am 
not  sure  but  that  many  times  it  is  best  to  remove  the 
foreign  body  at  once  through  the  anterior  chamber 
or  through  the  tract  of  the  original  wound  with  the 
large  magnet,  and  yet  I  must  confess  that  in  many 
such  cases  I  have  been  disappointed  in  the  results. 

5.  Contrary  to  the  teachings  of  the  text-books 
and  my  early  instructors,  I  have  had  more  and  bet- 
ter recoveries  when  penetrating  the  sclera,  even 
though  involving  the  dliary  region,  than  when 
through  the  cornea,  iris,  and  lens. 

On  the  whole,  I  may  say  of  the  patients  who 
come  to  me  with  foreign  bodies  in  the  posterior  half 
of  the  eyeball,  most  of  them  are  old  injuries,  that  is 
from  a  few  days  to  several  months,  that  if  I  should 
retain  any  vision  in  50  per  cent,  and  preserve  a  cos- 
metically good  eyeball  so  as  to  avoid  wearing  an 
artificial  eye  in  25  per  cent,  more,  I  should  be  as  ap- 
proximately near  the  truth  as  I  could  estimate. 

Professor  Schmidt-Rimpler  (Halle)  reports  92 
per  cent,  of  positive  results  in  the  removal  of  for- 
eign bodies  from  the  eye  with  the  Haab  magnet,  in 
thirty-eight  cases  seen  in  the  clinic  at  Halle.  He 
prefers  the  large  Haab  magnet  to  the  smaller  Hirsch- 
berg  magnet,  except  when  the  foreign  body  is  in  the 
anterior  chamber.  When  it  is  embedded  in  the  iris 
tissue,  the  force  of  the  large  magnet  may  be  so  great 
as  to  pull  the  iris  out  with  the  foreign  body.  He  has 
seen  this  occur  three  times,  and  in  one  case  the  eye 
had  to  be  enucleated.  He  therefore  uses  the  Hirsch- 
berg  magnet,  especially  the  newer  model,  which  is 
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stronger  than  the  old  forms,  when  the  particle  is  be- 
hind the  iris,  or  in  the  anterior  chamber. 

If  a  scleral  wound  is  still  open,  the  body  should 
be  extracted  through  this. 

Dr.  Gordon  G.  Burdick,  of  Chicago,  offers  some 
very  interesting  suggestions  on  this  subject, — 
"There  are,  he  says,  two  methods  that  are  fairly 
reliable  in  detecting  the  presence  of  a  metallic  body 
in  the  eye, — the  movable  magnet  and  the  a;-ray.  If 
we  suspend  a  very  fine,  long,  magnetized  needle  with 
a  very  fine  silk  fibre  and  approach  the  eye  to  this 
needle  carefully,  the  needle  will  be  found  to  rotate 
towards  the  particle,  if  it  is  iron  or  steel.  If  we  ap- 
proach the  other  end  of  the  needle,  it  will  recede, 
and,  eventually,  turn  round  to  point  its  north  pole 
towards  the  metal.  By  approaching  the  suspended 
needle  in  different  directions,  we  shall  find  a  place 
where  it  moves  quickly  and  points  to  a  place  in  the 
eyeball  the  nearest  to  the  foreign  body. 

This  test  is  valuable  as  of  negative  value,  and 
helps  to  confirm  a  failure  of  the  ic-ray  to  show  a 
foreign  body  as  being  present. 

One  case  illustrates  this  perfectly.  I  made 
three  plates  at  different  angles  but  failed  to  locate 
anything  that  looked  like  a  foreign  body.  The  needle 
test  showed  one  to  be  present  and  I  made 
the  fourth  exposure  at  an  unusual  angle  and  it 
showed  the  body  plainly." 

The  Grossman  method  of  localization  is  also  of 
value.  A  small  piece  of  fuse  wire  is  fastened  over 
the  closed  lids  opposite  the  pupil,  with  a  gelatine 
plaster.  The  patient  is  laid  on  the  table  with  a  pro- 
per support  for  the  head;  a  plate  placed  under  the 
part,  and  the  patient  directed  to  look  down  during 
one-half  of  the  exposure,  and  then  upward  during 
the  rest.  This  gives  us  two  images  of  the  foreign 
body  upon  the  plate  and  the  distance  they  are  apart 
gives  the  approximate  depth  of    the    body.      With 
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careful  attention  to   details,  it  is   remarkably  ac- 
curate. 

THE  LOCALIZING  IN   THE  EYE   OF  FOEEIGN  BODIES  OTHER 
THAN  STEEL  OR  IRON. 

Occasionally,  says  Dr.  Burdick,  we  are  called 
upon  to  find  other  bodies  than  steel  or  iron,  many 
eyes  being  injured  by  glass  or  cement,  and  many  eye 
surgeons  do  not  know  it  is  frequently  possible  to  lo- 
cate these  bodies  as  well  as  steel.  Where  we  are  call- 
ed upon  to  do  this  work,  we  replace  our  localizer 
with  a  particle  of  glass  or  cement  from  the  same 
source  as  the  original  particle  was  derived,  and  by 
regulating  the  vacuum  carefully  we  generally  suc- 
ceed in  showing  the  foreign  bodies  without  much 
trouble.  The  density  of  the  shadow  given  by  the 
localizer  gives  us  a  guide  to  read  our  plate. 

DOUBLE    PERFORATION     OF    THE    EYEBALL    BY    IRON    AND 

STEEL. 

Dr.  W.  M.  Sweet,  of  Philadelphia,  reports 
twenty-two  cases,  and  adds  "Of  the  thirteen  cases, 
in  which  the  metal  passed  completely  through  the 
eyeball  into  the  orbit,  the  globe  was  lost  in  five  in- 
stances ;  in  two, — because  of  panophthalmitis,  in  one 
from  iridocyclitis;  in  one  from  collapse  of  the  ball 
following  an  attempt  to  extract  the  metal ;  and  in  one 
in  which  extraction  failed. 

It  is  unnecessary  to  dwell  upon  the  importance 
of  x-v2ij  examination  in  every  instance  of  ocular  in- 
jury from  foreign  bodies.  In  no  other  way  is  it 
possible  for  the  surgeon,  at  the  time  of  the  injury,  to 
determine  that  posterior  perforation  of  the  poster- 
ior scleral  wall  has  occurred.  Foreign  bodies  that 
lodge  in  the  orbit  usually  cause  no  ocular  symptoms. 
Disturbance  is  more  likely  to  arise  from  bodies  that 
are  situated  close  to  the  posterior  scleral  wall,  in 
the  region  of  the  ciliary  nerves. 
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The  importance,  however,  of  keeping  under  ob- 
servation for  a  considerable  period  all  cases  of  for- 
eign bodies  lodged  in  the  orbit  back  of  the  eyeball  is 
shown  in  the  history  of  case  19.  The  acute  inflam- 
mation following  the  injury  subsided,  but  returned 
after  a  period  of  three  months,  and  was  associated 
with  irido-cyclitis  that  compelled  the  removal  of  the 
eyeball. ' ' 

W.  Lang  cites  two  cases  illustrating  the  value 
of  the  ::c-ray  examination  in  instances  of  old  injury 
to  the  eye,  with  defect  of  vision. 

In  the  first  case,  the  patient  consulted  him  re- 
garding failure  of  vision,  amounting  almost  to  total 
amblyopia.  There  was  a  small  corneal  scar,  with 
corresponding  openings  in  the  iris  and  lens. 
Though  there  was  no  history  of  injury,  a  skiagraph 
revealed  a  foreign  body  in  the  lowest  part  of  the 
vitreous. 

The  second  patient  had  a  recent  wound  of  the 
cornea,  iris  and  vitreous,  but  no  foreign  body  could 
be  seen.  This  was  subsequently  located  in  the 
sclerotic  at  the  fundus. 

MAGNET  OPEEATIONS. 

L.  P.  W.,  aged  20,  an  engineer,  consulted  me 
December  13/05.  A  week  previously,  while  ham- 
mering a  piece  of  soft  iron  into  a  piece  of  brass,  a 
chip  struck  him  in  the  left  eye. 

Present  State, — Corneal  wound  to  margin  and 
cornea  is  hazy.  The  pupil  resembles  an  external 
iridectomy.  There  is  a  glistening  spot  in  upper  end 
of  wound. 

Opacity  of  the  lens  prevents  view  of  fundus; 
oblique  light  shows  a  dark  object  in  centre  of  the 
lens.  Pain  is  very  slight.  The  giant  magnet  in 
contact  with  the  eye  does  not  produce  any  paiu. 
Vision  is  equal  to  the  motion  of  the  hand.. 

Dec.  14, — There  has  been  severe  pain  during  the 
night;  the  lens  is  more  swelled. 
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The  skiagraph  shows  a  foreign  body  one  and 
three-eighths  inches  behind  the  base  of  the  crest  of 
the  nose. 

Dec.  18, — I  removed  a  foreign  body  from  the 
upper  end  of  the  corneal  wound,  after  entering  the 
chamber  with  a  G-raefe  knife  to  support  it. 

Dec.  19, — Field  for  candle  absent  from  90°  to 
135°  up  and  in.  Field  only  for  90°  to  temporal  side 
below  the  horizontal  line;  that  is  the  foreign  body 
and  hemorrhage  present,  down  and  out. 

Dec.  26,  —  Enucleation.  The  foreign  body 
proved  to  be  Babbit  metal,  which  is  non-magnetiza- 
ble.    It  was  4  X  5  ni.  m.  in  size. 

Foreign  Body  in  the  Anterior  Chamber. — 
Hirschberg  reports  several  cases  of  removal  of  a  for- 
eign body. 

1.  A  workman  had  received  a  piece  of  steel 
two  m.  m.  long  in  the  left  eye.  It  could  not  be  seized 
with  forceps.  Its  posterior  extremity  was  in  the 
anterior  chamber.  Incision  of  the  cornea  over  the 
foreign  body,  and  the  application  of  the  magnet  re- 
moved the  offender.  Recovery  was  complete  with 
slight  albugo. 

2.  — ,  aged  26.  Eight  days  previously,  a  piece 
of  iron  had  entered  the  left  eye. 

Operation, — The  cornea  was  incised  and  an  at- 
tempt made  to  seize  the  foreign  body  with  the  for- 
ceps. The  metal  could  not  be  removed  with  the  for- 
ceps. Then  the  electric  magnet  was  introduced  and 
withdrew  the  metal.  Recovery  was-  without  inci- 
dent. 

Foreign  Bodies  in  the  Iris. — A  foreign  body  in 
the  iris,  above  all  when  it  is  small,  will  be  very 
often  extracted  with  an  incision  of  a  portion  of 
the  iris,  in  which  it  is  embedded ;  but  with  the  view  of 
avoiding  an  iridectomy,  or  when  the  size  of  the  for- 
eign body  renders  the  result  of  the  operation  doubt- 
ful, we  have  recourse  to  the  magnet. 


FOREIGN  BODY.  295 

3.  Hirseliberg  reports, — A  man  hammering 
steel,  received  on  February  29/82,  metallic  particles 
in  liis  right  eye.  On  March  2,  the  eye  was  much  in- 
flamed and  vision  reduced  to  1/20,  with  slight 
hypopion. 

In  the  pupillary  border  of  the  iris,  is  a  piece  of 
steel,  5  m.  m.  long.     The  lens  is  clear. 

I  operated  three  days  after  the  accident.  The 
cornea  was  incised  at  the  margin  and  the  magnet  in- 
troduced. This  attracted  the  foreign  body.  A 
small  piece  of  prolapsed  iris  was  excised.  The  re- 
covery was  rapid.     The  metal  was  5  X  ^  ni.  m. 

In  two  analogous  cases,  Rothmund  and  McHer- 
dy  used  the  large  magnet  and  the  capsule  was  in- 
jured by  the  foreign  body  and  cataract  followed. 
Hirseliberg  has  replaced  the  large  magnet  by  his 
own  small  model. 

Foreign  Body  in  the  Lens. — Hirschberg  cites  the 
following, — A  man  received  an  injury  and  presented 
a  small  foreign  body  at  the  periphery  of  the  iris. 

I  magnetized  the  point  of  a  cataract  knife  with 
the  point  of  the  magnet  and  punctured  the  cornea  at 
the  peripheral  border  and  directed  the  point  to  the 
foreign  body  and  extracted  it  with  the  magnet  and 
then  removed  the  crystalline  masses  and  obtained 
an  excellent  visual  result. 

In  an  analogous  case,  Hirschberg  left  the  crys- 
talline masses  in  the  eye  to  be  absorbed.  Intense 
irido-cyclitis  followed;  the  masses  were  extra©ted, 
leaving  a  pupillary  exudate  and  a  doubtful  possibil- 
ity of  obtaining  a  clear  pupil. 
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De  Zeng  Electric  Rectinoscopes. 


CHAPTER  VII. 


DISEASES  OF  THE  RETINA. 

Retinitis  Pigmentosa. — Wlien  we  consider  the 
pathology  of  advanced  retinitis  pigmentosa, — ^the 
retina  atrophied  and  infiltrated  with  pigment,  and 
the  vessels  sclerosed  and  narrowed,  it  is  not  remark- 
able that  so  many  authors  leave  the  subject  of  treat- 
ment without  notice  or  briefly  dismiss  it  in  such  de- 
spairing terms,  as, — to  assert  that  treatment  is  una- 
vailing and  powerless  to  check  the  progress  of  the 
disease,  which  almost  always  terminates  in  blindness. 

Mayer  remarks  that  iodine,  iron,  mercury,  cod- 
liver  oil,  local  blood-letting  and  coUyria  of  atropine 
and  calabar  have  all  been  tried  with  negative  re- 
sults. 

Again  electricity  comes  to  the  rescue  and 
offers  at  least  sufficient  improvement  to  warrant 
every  oculist  giving  it  a  trial  before  judging  a  case 
irremediable. 

The  following  are  illustrative  of  the  cases 
which  have  come  under  my  own  care. — 

Case  1.  Mrs.  — ,  aged  28,  teacher.  Vision  fail- 
ing for  six  months,  especially  at  dusk;  R.  and  L.  V. 
20/40;  fields  at  1.  foot  6  inches  in  diameter.  Color 
vision  normal  within  above  field.  Retinae  grayish 
at  nasal  side  of  discs.  No  pigmentation.  Retinitis 
pigmentosa  without  pigment. 

After  twenty-one  daily  treatments  for  three 
minutes  of  galvanism  to  the  eyes,  vision  rose  to  nor- 
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mal  in  each  eye.  Six  weeks  later  she  wrote,  ''My 
eyes  are  a  great  deal  better  in  the  darkness  than  be- 
fore the  treatment.  There  is  now  no  aching  in  my 
eyes  when  I  read." 

Case  2.  W.  W.,  aged  23.  The  patient  has 
hemeralopia;  Photophobia  is  very  troublesome  in 
daylight. 

Vision,  E.  E.  =  20/200.     L.  E.  =  20/100. 

A  lengthened  treatment  with  galvanism  very 
much  relieved  the  photophobia,  as  is  usual,  but  cen- 
tral vision  and  night  blindness  were  not  improved. 

Case  3.  Mrs.  — ,  aged  54.  With  night  blind- 
ness and  15/20  of  vision  in  each  eye.  Reported  ten 
months  later  that  the  galvanism  advised  had  im- 
proved her  eyes. 

Case  4.  Dr.  — ,  aged  48.  Night  blindness 
since  childhood,  and  vision  steadily  failing.  R.  E. 
=  20/80.     L.  E.  =  20/80. 

Sinusoidal  current,  twenty  minutes  to  the  eye 
daily  for  four  weeks.  R.  E.  =  20/40.  L  E.  = 
20/80.     The  pain  in  the  eyes  was  relieved. 

De  Wecker  recommends  as  beneficial, — hypo- 
dermic injections  of  strychnia,  combined  with  gal- 
vanism daily  for  a  period  of  three  months. 

Gunn  remarks, — "I  am  looking  up  the  litera- 
ture of  the  subject.  I  find  that  galvanism  has  been 
tried  by  several  authorities,  but  encouraging  results 
have  been  reported  by  Nef tel  and  Dor. ' ' 

Dor  treated  a  patient  who  had  been  unable  to 
read  or  walk  alone  in  the  street.  After  a  continued 
use  of  galvanism,  he  could  walk  alone  and  read  for 
several  hours  daily.  He  also  cites  three  cases,  in 
all  of  which  there  was  considerable  improvement 
in  central  vision. 

L.  Webster  Fox  has  treated  a  number  of  cases 
of  retinitis  pigmentosa  successfully  with  the  direct 
current  and  says  that  if  there  is  no  increase  of  the 
field  after  three  treatments,  no  improvement  is  to  be 
expected. 
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Miles  Standisli,  of  Boston,  contributes  the  fol- 
lowing case, — 

— ,  aged  33.  Sight  failing  for  three  years.  R. 
E.  =  12/40.  L.  E.  =  12/50.  Fields  20°.  Galvan- 
ism to  eyes  once  in  five  days  for  fifteen  months. 
R.  E.  =:  12/30  L.  E.  =  12/40.  Fields  70°.  The 
patient  can  now  go  alone  on  the  streets  after  dark 
safely. 

Marcus  Gunn,  of  London,  cites  the  following 
cases  of  retinitis  pigmentosa, — improved  with  gal- 
vanism,— 

1.  Aged  42.  Losing  sight  for  eight  years; 
R.  E.  =  fingers  at  three  feet ;  L  E.  =  20/70.  Elec- 
tricity and  potassium  iodide  for  six  months.  Vis- 
ion raised.     R.  E.  =  20/70  '  L.  E.  =  20/40. 

2.  Aged  33.  Sight  never  good.  R.  or  L.  = 
Jaeger  4.  Galvanism  three  minutes  daily  for  six 
weeks.  R.  E.  =  Jaeger  1.  readily.  L.  =  J.  1. 
barely. 

3.  Aged  20.  Retinitis  for  three  years.  Gal- 
vanism. Vision  in  right  eye  increased  from  20/70  to 
20/40 ;  in  left,  from  20/40  to  20/30,  and  fields  from 
10°  to  25°. 

4.  Aged  22.  Has  had  night  blindness  since 
three  years  of  age.  Vision  in  each  eye  =  20/40  and 
field  15° ;  has  been  repeatedly  treated  by  medication 
without  benefit. 

Galvanism  ten  minutes  daily  for  a  month  leaves 
central  vision  unchanged,  fields  slightly  improved. 
A  month  later, — ''My  sight  is  slowly  getting  bet- 
ter." 

Haskett  Derby,  of  Boston,  has  reported  im- 
provement in  some  cases  under  galvanism. 

Little,  in  one  case,  observed  improvement,  un- 
der faradism,  which  continued  for  two  years. 

Leprince  mentions  a  case  of  retinitis  pigmen- 
tosa which  he  treated  with  ^-ray.  P.,  aged  22. 
Retinitis  pigmentosa  in  each  eye.     Vision  R.  or  L. 
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3=  0.2.  After  three  irradiations,  each  eye  improved 
to  0.3  and  the  field  increased  10° .  Patient  continues 
treatment. 

The  following,  I  consider,  is  the  most  phenom- 
enal recovery  from  retinitis  pigmentosa  on  record, 
seeming  almost  incredible.  It  occurred  under  the 
application  of  the  500  c.  p.  lamp. 

H.,  aged  41,  machinist,  consulted  Dr.  J.  E.  Har- 
per, of  Chicago,  who  confirmed  the  diagnosis  of 
retinitis  pigmentosa.  Vision  had  been  impaired 
for  twenty-four  years  and  steadily  grew  worse  up 
to  three  years  ago.  He  had  to  be  led  about  the 
streets.     Vision  20/200. 

The  case  was  referred  to  Dr.  Rogers,  who  ap- 
plied the  500  c.  p.  lamp,  daily,  for  six  weeks  and 
then  referred  him  back  to  Dr.  Harper,  who  wrote, 
'  ^  I  find  Mr.  H.  sees  letters  to  be  read  at  twenty  feet 
wheii  he  sits  at  eighteen  feet."  The  patient  has 
since  been  working  at  his  trade. 

Dr.  Harper,  in  telling  me  of  this  case,  said  he 
might  have  doubted  his  first  record  of  20/200,  had 
not  an  attendant  of  the  patient  confirmed  it. 

Erythropsia. — Dr.  Reuss  has  treated  three  cases 
of  erythropsia  by  faradization,  with  complete 
success. 

There  were  four  attacks,  in  /86,  /02,  /04,  /07. 
The  patient  recovered  from  each  relapse  after  one 
treatment. 
Detachment  of  the  Retina. — 

Mrs.  S.,  aged  26,  consulted  me  November  3/07. 
0.  8.— 6.50  Sit  120°  =  20/40. 

Nov.  30/08.  On  the  28t]i  inst.,  Mrs.  S.  noticed 
that  her  sight  failed  in  the  left  eye  so  that  she  could 
only  see  her  hand  on  the  left  side.  The  temporal 
half  of  the  retina  is  detached. 

J^.  Double  cautery  puncture  of  sclera  above 
and  below  external  rectus.  Dionin,  and  atropin, 
pilocarpin,  bandage,  hot  compresses  and  bed. 
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Dec.  ist.  Patient  can  count  the  rods  at  the 
foot  of  the  bed.  ''Can  see  nearly  as  well  as  ever." 
Retina  is  reattached. 

Feb.  ist.  Retina  reattached  on  temporal  side, 
but  there  is  a  large  detachment  above,  '^t.  Two 
cautery  punctures  above. 

Feb.  12.  No  detachment.  Large  floating  opac- 
ities in  the  vitreous. 

April  22/09.  Vision  =  seeing  fingers  at  8  feet. 
Numerous  opacities  in  the  vitreous.  I^.  Galvan- 
ism, five  m.  a.  for  fifteen  minutes  daily  to  eye. 

July  12/09.  L.  +  2.50  =  5/70.  Oct.  10/10. 
Detachment. 

Sept.  15  /ll.  Cataract.  Vision  =  light  per- 
ception. 

The  advantages  of  the  electro-cautery  over  in- 
cisions are, — that  the  wound  remains  open  for  ^ 
considerable  time,  allowing  drainage;  and,  usually, 
one  cauterization  is  sufficient, — while,  with  a  knife 
puncture,  the  wound  rapidly  closes  and  the  opera- 
tion has  often  to  be  repeated  a  great  number  of 
times. 

De  Grrandmont,  Abadie  and  Terson  have  em- 
ployed electrolysis  in  detachment  of  the  retina.  The 
current  employed  is  five  m.  a.  during  one  minute 
or  two  to  three  m.  a.  for  five  minutes. 

The  results  were  as  follows, — In  twelve  cases 
of  detachment,  one  existed  for  five  years,  the  re- 
maining from  two  to  eight  weeks.  Eight  opera- 
tions produced  temporary  ameliorations  and  five 
more  permanent,  in  which,  two,  after  a  second  inter- 
vention were  able  to  get  about  in  daylight ;  but  a  cer- 
tain degree  of  attachment  remained.  The  ninth 
operation  produced  a  painful  irido-choroiclitis.  A 
third  case  of  eight  days  standing  was  remarkably 
successful,  as  the  eye  had  been  practically  lost. 

In  extensive  detachments,  Terson  makes  two 
punctures  a  little  distance  apart,  with  a  positive 
needle. 


302  ELECTRICITY  IN   DISEASES  OF   THE  EYE. 

Terson  reports  a  temporary  iniprovement  in 
most  cases  and  a  permanent  cure  in  recent  cases,  l.y 
perforating  the  sclera  with  the  positive  needle,  giv- 
ing five  m.  a.  for  one  minute.  It  coagulates  the 
fluid. 

In  one  case,  I  increased  vision  for  a  time  by 
positive  galvanic  needle  puncture  with  one  m.  a.  for 
one  minute. 

Stillson,  of  Indianapolis,  treated  four  cases  out 
of  five  successfully  with  the  galvano-cautery 
puncture.  There  is  no  less  irritable  proceedure  pos- 
sible, he  says.  One  puncture  is  made  under  the 
most  prominent  part  of  the  detachment  and  the  sec- 
ond near  the  margin.  The  cautery  is  held  for  a 
moment  until  it  burns  a  round  hole.  The  rent  re- 
mains open  for  six  to  ten  weeks.  The  after  treat- 
ment consists  of  rest  in  bed,  with  the  eye  ban- 
daged and  the  usual  medical  treatment. 

Case  1.  — ,  aged  40.  Almost  complete  detach- 
ment for  three  years.  Blind.  One  puncture  was 
made  at  the  external  canthus  and  one  at  the  internal. 
In  four  weeks  vision  was  20/80.  No  relapse  in  three 
years. 

Case  2.  — ,  A  nearly  blind  eye  for  ten  months, 
with  a  detachment  of  lower  half.  Four  weeks' 
medication  gave  little  improvement.  Two  lower 
punctures  were  made.  In  five  weeks,  the  retina  re- 
turned to  place  and  the  eye,  after  two  years,  retains 
vision  of  20/100. 

Case  3.  — ,  aged  46.  Vision  failed  for  six 
months,  with  detachment  of  outer  lower  quadrant  and 
inability  to  count  fingers  at  one  meter.  A  puncture 
was  made  above  the  external  rectus  and  another  be- 
low, and  a  third  at  the  end  of  three  weeks.  The 
retina  all  went  back  and  20/90  of  vision  has  contin- 
ued for  a  year. 

Case  4.     Two  years  ago  a  blow  on  the  head  was 
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followed  by  retinal  hemorrhage  and  detaclunent. 
A  negative  result  followed  two  punctures. 

Case  5.  — ,  aged  36.  Sudden  blindness  and 
detachment  of  the  lower  half  followed  exhaustive 
vigils.  After  two  punctures,  one  remained  open 
five  weeks  and  the  retina  returned  to  place.  Five 
weeks  later  there  was  20/70  of  vision  which  was  the 
same  at  the  end  of  a  year. 

In  some  cases,  Abadie  punctured  the  sclerotic 
and  the  choroid  with  the  galvano-cautery.  The 
subretinal  fluid  escaped  and  an  adhesive  inflamma- 
tion was  produced  which  maintained  the  retina  in 
place. 

In  cases  of  extended  detachment,  there  was 
only  one  temporary  amelioration,  but  in  two  other 
cases  with  limited  detachment,  there  was  a  satisfac- 
tory and  permanent  result. 

Retinal  Hemorrhages. — June  3/08.  C.  D.,  aged 
58,  has  not  seen  the  upper  part  of  objects  for  two 
weeks. 

R.  E.  vision  with  correction,  =  20/70.  L.  E.  = 
20/20. 

Right  Fundus. — Scattered  stellate  hemorrhages 
in  retina  around  the  macula  and  upper  part  of  fun- 
dus. White  spots  of  degeneration  in  macular  region. 
Urine  normal.     Blood  pressure  140,  normal. 

Treatment, — Potassium  iodide  and  ung.  hy- 
drarg. 

June  29.     Vision  E.  E.  =  20/70. 

'^i.  Discontinue  medication.  Apply  negative 
galvanism  to  the  lids  for  twenty  minutes  daily. 

July  28.  Less  hemorrhage.  '^Objects  appear 
less  foggy. ' '     Vision  E.  E.  20/50. 

In  a  case  of  hemorrhagic  retinitis,  whicn  had 
been  under  general  treatment  for  a  year  without 
effect,  Erb  applied  one  to  one  and  a  half  m.  a.  of 
galvanism  to  the  eyes  for  five  minutes  daily.  In 
three  weeks,  there  was  a  happy  result. 
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Diabetic  Retinitis. — By  the  application  of  2  m.  a. 
of  negative  galvanism  to  the  lids,  two  to  three  times 
weekly,  Alleman  secured  the  absorption  of  old 
hemorrhages  and  prevented  new  ones. 

Diagnosis  of  Cysticerus  of  the  Retina. — Galvan- 
ism and  faradism  have  been  employed  by  Vincentiis 
in  the  diagnosis  of  cysticercus  of  the  retina.  The 
electrodes  were  applied  to  the  temple,  and,  at  the  mo- 
ment of  the  interruption  of  the  current,  the  ophthal- 
moscope demonstrated  the  contraction  of  the  semi- 
transparent  masses  of  the  cysticercus. 

In  1881,  Abadie  tried  to  evacuate  the  subretinal 
fluid  and  operate  upon  the  detachment  of  the  retina 
by  electrolytic  puncture.  He  had  several  satisfac- 
tory results. 

He  made  one  puncture  at  the  centre  of  the  de- 
tachment and  penetrated  about  two  m.  m.  with  a 
current  of  two  to  three  m.  a.  for  five  minutes  and 
applied  a  bandage. 

Gillet  de  Grandmont  and  Terson  have  obtained 
with  Abadie 's  method  complete  recoveries.  I  cite 
one  case  from  de  Grandmont, — 

A  patient  with  high  myopia  (progressive) 
with  retinal  detachment  for  forty-eight  hours. 
Made  a  puncture  with  the  needle,  with  a  curreiit  of 
five  m.  a.  for  one  minute.  This  was  repeated  four 
days  later.  After  the  second  seance,  the  detach- 
ment disappeared.  Before  detachment,  the  vision 
==:  light  perception.  After  treatment  the  vision  was 
one-third. 

Darier  has  found  electrolysis  yields  good  re- 
sults sometimes  in  detachment  of  the  retina.  The 
positive  electrode  knife  of  irido-platinum  is  passed 
into  the  sclera  at  the  level  of  the  detachment,  with 
two  m.  a.  of  current  for  two  to  three  minutes. 

Retinal  Thrombosis. — With  recovery  under  the 
use  of  the  Direct  Current. 
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Aged  57.  Vision  of  right  eye  failed  suddenly 
two  months  ago  and  the  patient  now  sees  fingers  at 
fourteen  inches  in  limited  field.  The  infero  tem- 
poral area  showed  an  opaque  grey  retina  and  the 
macula  was  cherry  red.  Negative  galvanism  was 
applied  to  the  lids,  with  a  current  of  five  to  seven 
m.  a.  for  fifteen  minutes  daily.  On  the  twelfth  d£t3^ 
vision  had  improved  to  6/15  for  the  far  point  arid  to 
normal  at  twelve  inches. 

I  find  none  but  my  own  case  of  retinal  throm- 
bosis on  record  treated  electrically. 

Retinal  Embolism. — The  following  case  was  re- 
ferred by  Dr.  J.  E.  Harper,  of  Chicago,  to  Dr. 
Rogers  for  treatment. 

Mr.  W.,  aged  53.  Family  history  good;  gen- 
eral health  excellent.  He  woke  one  morning  with 
impaired  vision  of  left  eye,  and  this  increased  until 
the  sight  of  the  eye  was  lost. 

Dr.  Rogers  applied  the  500  c.  p.  lamp  for  ten 
minutes,  immediately  after  which,  the  eye  im- 
proved so  that  he  could  distinguish  people  in  the 
room.  Treatments  were  continued  twice  daily,  and, 
after  eight  days,  he  could  distinguish  people  at 
twenty  to  thirty  feet.  He  then  removed  from  the 
<3ity,  but  continued  treatment,  it  is  said,  with  unin- 
terrupted success. 

Neuro-Retinitis. — In  cases  of  neuro-retinitis 
Leprince  employs  a  continuous  current,  and  suc- 
ceeds in  arresting  degeneration.  He  uses  five  to 
fifteen  m.  a.,  with  the  negative  pole  to  the  eye  and 
the  positive  in  the  hand.  He  maintains  that  this 
current  has  never  injured  the  eye  and  that  slight 
cases  should  be  treated  with  weak  currents  and  the 
graver  cases  with  stronger  currents  in  order  to 
avoid  optic  atrophy;  that  the  treatment  should  be 
daily  or  every  second  day,  and  continue  for  twenty 
minutes. 

The  treatment  of  optic  atrophy,  he  claims,  rests 
upon  the  same  principles. 
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In  essential  atrophy  of  the  optic  nerve,  Le- 
prince  has  not  produced  a  single  recovery  or  even  a 
complete  arrest  of  the  morbid  process. 

Retinitis  Albuminuric  a. — April,  /lO.  Mrs.  A. 
Martin,  aged  27.  Extensive  albuminuric  retinitis. 
Many  flammate  hemorrhages  border  the  retinal  arte- 
ries. Six  months  ago  she  was  examined  by  Dr.  Eiss, 
and  glasses  were  prescribed.  Vision  in  right  or  left 
eye  was  then  20/20,  and  the  urine  was  normal.  Three 
months  ago  vision  began  to  fail,  and  she  is  now  very 
weak  and  has  considerable  albumen  in  the  urine. 

Vision  R.  E.  =  20/66.     L.  E.  =  20/100. 

Prognosis, — Death  in  three  to  six  months. 

^.  High-frequency  current  with  auto-conden- 
sation couch,  twenty  minutes  tri-weekly. 

May  3.  Eats  and  sleeps  much  better  and  feels 
much  stronger.  Considerably  less  albumen  in  urine. 
Vision  R.  E.  20/40.     L.  E.  =  5/100. 

May  18.  Yesterday,  patient  died  in  uremic 
convulsions. 

Retinal  Anaesthesia. — L.  Webster  Fox,  who  has 
made  an  extensive  study  of  anaesthesia  of  the  retina 
in  children,  writes  that  he  finds  this  affection  char- 
acterized by  a  reduction  in  the  acuity  of  vision  with 
no  reversal  of  the  color  fields.  There  are,  he  says,  no 
other  symptoms  and  the  eye-ground  is  normal.  The 
affection  is  usually  observed  in  children  from  six  to 
fourteen  years  of  age.  The  field  is  contracted  from 
30°  to  35°  in  each  meridian,  and  vision  is  reduced  to 
one-fifth  or  less.  The  color  fields  are  contracted 
proportionately. 

The  treatment  consists  of  a  constant  electric 
current,  "voltaic  alternatives,"  of  one  to  two  m.  a. 
daily,  for  ten  minutes,  with  the  negative  electrode  to 
the  lids. 

Recovery,  Dr.  Fox  says,  is  prompt  and  he  re- 
ports fifteen  cases  out  of  twenty-four  under  obser- 
vation.— 
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Case  1.     Vision,  R.  E.  =  20/70.     L.  E.  =  20/50. 

Contracted  fields.  H  =  +  .25  in  each  eye.  Five 
treatments  were  given,  after  which,  both  vision  and 
fields  were  normal. 

There  was  no  recurrence  in  seven  years. 

Case  4.     Jan.,  /96.     Aged  12. 
Vision,  R.  or  L.  =  20/100  -\-  50  =  20/50. 

Fields  10°  in  all  meridians.  After  eight  treat- 
ments, vision  and  fields  were  normal.  In  1889  there 
was  a  slight  recurrence. 

Case  6.     Feb.  25/99.     Girl,  aged  11. 

Vision,  R.  or  L.  =  20/200.  —.50  at  180°  = 
20/70.     Fields  15°. 

Five  treatments  give  normal  fields  and  vision 
No  recurrence. 

Case  15.     Nov.,  /02.     Indian  girl,  aged  12. 

R.  +  25.     =  20/100.     L.  +  ^5  =  20/40. 

R.  E.  field  =  30°.  L.  B.  =  4(?°.  Improvement 
followed  seven  applications. 

The  author  remarks,  ^'This  is  the  only  case 
among  the  red  race  I  have  ever  found,  having  ex- 
amined 3,500  children. ' ' 

There  were  seven  instances,  in  which  the  cur- 
rent was  used  alone,  and  the  response  was  prompt 
as  usual  and  there  were  no  recurrences.  Frequent- 
ly, the  correction  accepted  during  the  affection  was 
rejected  when  the  fields  and  vision  were  restored. 

Hysteria,  I  think,  may  be  excluded  from  the 
etiology.  The  color  fields  were  not  inverted,  nor 
were  there  any  of  the  ocular  symptoms  of  hysteria,. 

The  unusual  term  ''voltaic  alternatives"  used 
by  Dr.  Fox,  refers  to  a  method  of  using  the  direct 
current,  devised  by  Dr.  G.  Granville  Faught,  whc 
thus  describes  it, — ''After  several  years  of  experi- 
menting, I  affected  a  method  of  therapy,  which  I 
designated  as  'voltaic  alternatives,' — a  term  used 
to  indicate  sudden  reversals  in  the  polarity  of  the 
electrodes  of  a  voltaic  battery ;  and  I  devised  a  pole- 
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changing  handle.  In  ordinary  usage,  I  reverse  the 
current  30  times  a  minute. ' ' 

While  this  method  gave  extremely  satisfactory 
results,  the  apparatus  is  less  familiar  to  the  physic- 
ian than  the  alternating  current  generator,  and,  in 
my  opinion,  the  latter  would  prove  equally  effective. 

Traumatic  Anesthesia. — Pensier,  of  Paris,  pre- 
sents two  cases  of  traumatic  anesthesia  of  the  retina. 

Case  1.  M.  A.  received  a  blow  on  the  head, 
which  produced  photopsies.  On  the  third  day, 
amaurosis  and  mydriasis  were  extreme.  There 
were  no  indications  of  a  central  lesion.  Two  hypo- 
dermic strychnia  injections  were  prescribed  daily. 
Visual  perception  reappeared  at  the  third  injection. 
Strychnia  was  not  tolerated  on  the  twelfth  day. 
Faradism  was  then  begun. 

On  the  twentieth  day  the  patient  read  No.  12  J. 

Complete  recovery  followed. 

Case  2.  Struck  on  the  eye  with  a  stone.  Vis- 
ion =  1/4. 

Faradism  was  prescribed.  The  positive  pole 
was  moved  to  and  fro  on  the  lids.  Recovery  aftei 
three  seances. 

SYPHILITIC   ]SrBUKO-EETIISI"ITIS, 

Boucheron  reports  a  case  of  syphilitic  neuro- 
retinitis, — 

M.,  aged  22,  came  under  his  care  December  3/73. 

The  patient  reads  No.  7  Snellen  near  and  No. 
SO  far. 

]^,  A  feeble  direct  current  to  be  applied  tri- 
weekly. 

March  26/75.  The  patient  now  reads  No.  2  near 
ttnd  No.  10  at  ten  feet. 

Rogers  says  that  the  lamp  should  be  applied 
locally  and  generally  in  syphilitic  retinitis,  the  same 
as  in  syphilis.  In  the  later  stages,  the  patient  is 
stripped  and  the  rays  of  the  500  c.  p.  are  passed 
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over  the  whole  body  for  thirty  minutes.  The  rapid 
oxygenation  of  the  blood  destroys  all  toxic  matter. 
In  some  instances,  there  is  an  increase  of  ten  per 
cent,  of  red  corpuscles  and  an  increase  of  the  white 
one  hour  after  the  treatment. 

HEMOKEHAGIC  KETINITIS. 

Arcolio  reports  the  following  case  of  hemor- 
rhagic neuro-retinitis, — 

J.  K.,  aged  46,  in  November,  /73,  suddenly  lost 
vision. 

In  December,  /73,  he  has  double  optic  neuritis. 

Purgatives,  leeches  and  blisters  were  used 
without  avail. 

February  20/74.  Absolute  blindness  for  two 
hours. 

Small  elements  were  used  with  the  electrodc-s 
applied  to  the  temples  night  and  day. 

April  2.  The  patient  is  dismissed  with  the  vis- 
ion reestablished. 

CHOEIO-KETINITIS. 

Boucheron  cites  a  case  of  chorio-retinitis,  as 
follows, — 

J.,  aged  66,  has  impaired  vision.  He  has  been 
treated  with  iodide  of  mercury  without  result. 

April  1/95.  Vision  E.  E.  =  1/20.  L.  E.  = 
light  perception. 

Chorio-retinitis  and  dense  leucoma. 

After  twenty-five  seances,  of  twenty  minutes 
each,  with  a  direct  current  of  three  m.  a.  the  right 
eye  has  2/5  and  left  1/60  of  vision.  The  leucoma 
has  cleared  considerably. 

ATEOPHIC  CHOEODITIS. 

Boucheron  reports  the  following  case, — 
P.,  fell  against  a  pole,  the  accident  producing  a 
sclero-corneal    rupture    and    a    prolapse    of    the 
vitreous  and  iris.     He  is  left  with  light  perception 
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only.  An  iridectomy  is  impossible.  The  wound 
was  sutured  with  catgut;  the  lens  luxated.  Vision 
with  glass  =  2/5. 

Two  months  later,  hemorrhage  occurred  within 
the  vitreous,  abolishing  vision.  Thirty  seances 
with  the  direct  current  cleared  the  vitreous. 
Atrophic  choroiditis  was  present. 

January  1/94,  the  current  was  repeated  thirty 
times,  after  which  the  vision  with  glasses  was  1/5. 

GLIOMA  OF   THE  EETIISTA. 

Hilgartner  cites  a  case  of  double  glioma,  in  a 
child  of  three  and  a  half  years. 

The  growth  largefly  filUed  the  right  vitreous 
and  was  incipient  in  the  left.  Eighty-four  x-TSij 
exposures  shrank  the  right  growth  to  two-thirds  oi 
normal  and  completely  absorbed  the  left. 

Wiirdemann,  of  Milwaukee,  reports  a  case  of 
glioma  of  the  orbit,  maxillary  sinus  and  nose,  which 
was  exenterated  three  times.  X-rays  were  finally 
used  for  one  year,  with  hindrance  of  development 
and  absolute  prevention  of  pain. 


Pig.  104. — Wurdemann's  Ocular  Transilluminator. 

Retinal  Hemorrhage. — Dr.  John  E.  Campbell,  in 
a  personal  communication,  submits  the  following 
case: 

G.  H.  v.,  aged  33,  a  clerk,  consulted  me  in  Octo- 
ber 7,  1906,  complaining  of  poor  vision  in  the  left 
eye  for  the  past  nine  days.  Vision  R.  E.  =  6/6. 
L.  E.  =  6/60. 

The  ophthalmoscope  showed  central  macular 
hemorrhage,  with  small  clot.  The  resulting  centr  d 
scotoma  troubles  him  much  in  his  work. 
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He  received  galvanic  treatment  daily  and  in  fi^e 
days  the  vision  was  6/18,  in  one  month  6/9,  with 
blood  clot  gone. 

The  vision  one  month  later,  was  6/6  full. 

The  negative  pole  was  applied  to  the  closed  eye 
and  the  positive  to  the  back  of  the  neck,  with  a  cur- 
rent from  two  and  one-half  m.  a.  for  five  minutes  to 
ten  m.  a.  for  ten  to  fifteen  minutes. 


CHAPTER  VIII. 


THE  OPTIC  NERVE. 


OPTIC  ATKOPHY. 


Optic  Atrophy  is  universally  acknowledged  by 
oculists  as  one  of  the  most  hopeless  conditions  witii 
which  they  have  to  deal.  The  concensus  of  opinioii 
is  that  it  will  be  followed,  as  a  rule,  in  two  or  three 
years  by  blindness. 

Up  to  the  present  time,  the  text  books,  almost 
without  exception,  recommend  that  it  should  be 
treated  with  hypodermic  injections  of  strychnia  and 
the  administration  of  phosphorus,  tonics,  etc. 

Having  followed  this  method  of  treatment  faith- 
fully for  several  years,  without,  to  my  knowledge, 
having  improved  the  vision  of  a  single  case,  I  some 
years  ago,  treated  a  patient  as  above  for  four 
weeks,  without  benefit,  and  then  tried  the  applica- 
tion of  interrupted  negative  galvanism  to  the  lids, 
daily  for  four  weeks,— when  vision  had  improved 
from  20/200  to  20/40.  Since  that  time,  I  have  not 
treated  a  case  medically.  Until  1902,1  used  gal- 
vanism; and,  since  that  time,  I  have  used  the  sinus- 
oidal current  exclusively  and  have  very  satisfac- 
torily improved  vision  in  sixty-six  per  cent,  of  my 
cases.  At  that  time,  I  had  not  found  any  mention 
of  the  application  of  the  sinusoidal  current  to  the 
eyes ;  and  nowhere,  in  literature,  have  I  seen  so  high 
a  per  cent,  of  successes  in  the  treatment  of  optic 
atrophy  with  this  current. 
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(For  a  more  complete  exposition  of  the  thera- 
peutic effect  of  the  sinusoidal  current,  see  page  123). 

In  1906,  I  reported  the  result  of  treating,  with 
electricity  only,  twenty-three  eyes  having  optic 
atrophy.  Of  these,  two  had  only  light  perception. 
One  improved  and  the  other  acquired  20/67  vision. 
Out  of  eighteen,  in  which  there  was  form  perception, 
sixty-four  peir  cent,  were  improved.  Four  were 
improved  sixty  to  one  hundred  and  twenty-five  per 
cent. ;  two, — thirty  per  cent. ;  three, — five  hundred 
per  cent.;  one, — fifteen  hundred  per  cent.;  and  two, 
that  could  only  count  fingers,  acquired  reading  vis- 
ion.    Six  did  not  improve. 

A  few  of  these  cases  will  be  cited  to  show  that 
the  most  unpromising  deserve  a  trial  of  treatment. 

Case  1.  May,  /83,  aged  10.  Optic  Atrophy, 
following  sunstroke.  L.  E.  reads  J.  16  on  the  tem- 
poral side.  Strychnia,  hypodermically,  was  admin- 
istered daily  for  one  month.  Vision  =  J.  14.  After 
galvanism  for  one  month,  daily,  applied  to  the  lids, 
vision  rose  to  J.  1.  This  case  terminated  my  trial 
of  hypodermic  strychnia,  which  I  had  used  since 
1870,  in  doses  of  gr.  1/24  to  gr.  1/4,  without  con- 
sciously improving  vision  in  a  single  case. 

Case  2.  Aged  12.  Double  atrophy,  probably 
of  cerebral  origin.  R.  E.  ^  light  perception  only. 
L.  E.  =  20/30.  Had  severe  headache  and  vomited 
about  twice  weekly.  The  child  had  been  very  deli- 
cate from  the  age  of  five  to  ten.  The  fields  con- 
tracted. I^.  Application  of  the  sinusoidal  cur- 
rent, with  an  oval  pad,  two  inches  by  three  and  a 
half,  to  nape  of  neck,  and  a  binocular  electrode, 
double  the  usual  size  to  the  lids  for  twenty  minutes 
daily. 

Six  months  later,  vision  was  R.  E.  =  20/70. 
L.  E.  =  20/20. 

Case  3.  Aged  61.  Double  traumatic  atrophy. 
In  this  case  vision  increased,  in  each  eye,  from  see- 
ing fingers  at  twelve  inches  to  6/18. 
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The  patient  had  been  struck  on  the  forehead 
three  months  previously,  had  been  treated  for  three 
months  at  the  Ills.  Eye  and  Ear  Infirmary,  and  had 
been  discharged  as  incurable.  Galvanism  was  ap- 
plied for  four  months. 

Case  4.  Aged  70.  Vision,  which  in  left  eye 
was  20/200,  increased  to  20/67  after  four  months 
daily  treatment  with  the  alternating  or  sinusoidal 
current. 

Miss  — ,  aged  36.  Had  had  double  primary  atro- 
phy. Six  years  before  consulting  me,  she  had  been 
skilfully  treated  in  an  eye  hospital  for  a  year  without 
any  improvement  in  vision.  The  discs  showed  ex- 
tremely advanced  optic  atrophy.  There  was  com- 
plete loss  of  color  vision.  The  fields  of  vision  were 
slightly  contracted  but  the  size  of  the  field  was  the 
only  encouraging  feature  of  her  case.  She  could 
count  fingers  with  uncertainty  at  from  six  to  twelve 
inches  only. 

I  could  give  her  no  encouragement  to  have 
treatment  and  advised  her  to  go  home.  She  con- 
sented to  attend  the  Chicago  Ophthalmological  So- 
ciety, where  the  members  remarked  that  from  the 
appearance  of  the  papilla  it  was  the  most  advanced 
case  of  optic  atrophy  they  had  seen,  and  that  they 
considered  improvement  hopeless. 

She,  however,  insisted  upon  having  treatment 
and  I  applied  the  sinsuoidal  current  to  her  eyes, 
daily,  for  four  months.  After  nine  days  treatment, 
she  said  she  could  read  the  headlines  of  the  daily 
papers  for  the  first  time  in  six  years.  At  the  end  of 
four  months,  she  was  able  to  select  her  own  letters 
from  the  mail  delivery  and  to  attend  to  her  corres- 
pondence. 

At  this  time,  her  enthusiasm  was  boundless  re- 
garding the  improvement  in  her  vision,  but  after 
yielding  to  the  solicitations  of  friends  to  attend  a 
Christian  Science  service,  she  wrote  me  the  follow- 
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ing  day  that  ' '  she  had  concluded  to  leave  her  case  in. 
the  hands  of  her  Heavenly  Father."  Subsequently 
I  heard  that  her  sight  was  again  failing. 

January  15/07.  J.  E.,  aged  6  months,  has  optic 
atrophy  of  both  eyes.  Nystagmus  has  been  noticed 
for  six  weeks,  and  it  has  increased  for  two  weeks 
past.     The  head  moves  constantly  from  side  to  side. 

Treatment, — The  sinusoidal  current  was  applied 
to  the  eyes  ten  minutes,  tri-weekly,  (5  volts). 

September.  No  nystagmus  or  shaking  of  the 
head. 

January  6/08.  Relapse  three  weeks  ago.  Re- 
ferred to  Dr.  Vail  of  Cincinnati  for  treatment. 

April  29/10.     G.  M.  L.,  aged  47. 

L.  Eye. — Traumatic  optic  atrophy. 

On  December  26/09,  was  pinned  under  a  cap- 
sized auto.  Was  momentarily  unconscious  and  his 
mind  wandered  for  three  or  four  days.  There  was 
concussion  of  the  lower  cervical  region  and  the  lids 
were  blackened. 

The  vision  of  the  left  eye  began  to  fail  soon 
after  the  accident  and  he  thinks  the  sight  gained  a 
little  up  to  four  weeks  ago.  Vision  of  left  eye  =^ 
4/40  (by  turning  eye  to  left). 

I^.  Alternating  current  for  twenty  minutes 
daily  with  30  volts  to  eyes. 

May  19/10.  Patient  says  the  vision  of  the 
right  eye  is  now  clear,  while  it  was  hazy  in  the 
mornings  before  treatment.  The  left  eye  is  better; 
can  now  see  signs  which  he  could  not  see  before  he 
had  treatment. 

Unexpectedly,  discontinued  treatment. 

November  5/06.  W.  Gr.  L.,  aged  43.  A  year 
ago,  the  patient  noticed  that  the  vision  in  the  left 
eye  was  poor. 

Vision,  L.  E.  =  1/200.     R.  E.  =  20/20. 

Left  papilla  is  white  with  clear  margin.  Optic 
atrophy. 
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The  patient  had  been  previously  treated  by  Dr. 
Barlow  with  Hg.  I.  and  Aspirin. 

]^.  Referred  to  Dr.  Barlow  for  treatment, 
with  the  alternating  current  to  eyes  for  ten  minutes 
daily. 

Dec.  24.  Patient  can  now  see  electric  light, 
which  he  could  not,  previously.  At  first  he  could 
see  a  flash  during  the  treatment,  then  the  interrup- 
tions of  the  current  were  made  more  rapid  and  no 
flash  was  perceived. 

Central  vision  remains  the  same,  1/200,  but  the 
field  is  fifty  per  cent,  larger. 

1^.     Treatment  tri-weekly. 

January  24/07.     Vision  L.  E.  9/200. 

Subsequently,  vision  fell  to  3/200. 

March  1/06.     Miss  T.,  aged  36.     Uric  Atrophy. 

Vision  E,  E.  =  light.  L.  E.  =  20/33,  not  im- 
proved with  glass. 

Fundus,  except  the  papilla,  appears  normal. 

]^ .     Alternating  current  to  both  eyes  daily. 

March  1/06.  Miss  T.,  aged  36.  Optic  Atrophy. 
R.  E.  =  light.     L.  E.  =  20/20  +. 

May  3.     Vision  L.  E.  =  20/20  -f . 

September  26/06.  Miss  F.  A.,  aged  59.  Her 
eyes  gave  out  three  years  ago  after  a  death  in  the 
family.  She  could  not  bear  the  light,  and  her  eyes 
were  painful  and  red. 

Present  State, — The  patient  wears  a  handker- 
chief over  her  eyes.  The  conjunctiva  is  very  red 
and  velvety. 

Vision,  R.  E.  =  1/300.     L.  E.  =  1/200. 

There  are  large  and  numerous  webbed  opacities 
in  the  vitreous. 

Shadow  test  shows, — Myopia  8.00  to  10.00  each 
eye. 

Very  broad  atrophic  crescent  (choroidal)  in 
right  eye ;  moderate  in  the  left ;  health,  very  nervous. 

1^.  Galvanism,  negative,  5  m.  a.  to  lids  for  ten 
minutes  daily. 
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]^.  High-frequency  couch  for  five  minutes 
daily. 

October  22/06.  Vision  R.  E.  =  1/100.  L.  E. 
=  3/100. 

A  case  in  which,  from  inability  to  see  No.  200 
close  to  face,  vision  is  raised  to  12/200. 

October  11/07.  Dr.  R.  D.  H.,  aged  59.  Referr- 
ed by  Dr.  Gifford,  of  Omaha.  Optic  atrophy  was 
diagnosed  six  years  ago.  There  is  a  great  deal  of 
pain  in  the  top  of  the  head.  Polyuria.  Rheuma- 
toid Arthritis. 

The  right  eye  counts  fingers  at  eight  inches. 

The  left  eye  counts  fingers  at  fourteen  inches. 

No.  200  cannot  be  seen  close  to  face. 

Previous  Treatment,  —  For  the  past  three 
months,  strychnia  up  to  gr  1/5  t.  i.  d.  by  the  stom- 
ach, and  K.  I.  grs.  5 1.  i.  d. 

The  vision  grew  worse  up  to  two  years  ago  and 
has  not  improved  since. 

1^.  Application  of  the  sinusoidal  current  to 
lids  and  neck  for  twenty  minutes  daily. 

October  18.  ' '  Can  now  see  directly  in  front  in- 
stead of  eccentrically,  by  turning  head  to  the  left." 

October  24.  Vision,  right  or  left  eye  =  Fin- 
gers at  six  feet. 

October  27.  I^.  Change  electrodes  to  temples 
and  neck. 

November  9.  I^.  Change  electrodes  to  cervi- 
cal sympathetic  and  eyes. 

November  11.  Less  light  flash  produced  by  the 
current,  and  the  electrodes  were  applied  to  the  eyes 
and  nucha. 

November  20.  Vision,  right  or  left  eye,  =-- 
8/200. 

Patient  feels  much  encouraged,  as  he  could  not 
see  the  elephant  in  the  park  when  he  came,  and, 
three  weeks  later,  he  could  see  the  birds  ny. 
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January  22/08.  Vision  R.  E.  =  12/200.  L.  E. 
=  12/200. 

The  left  field  is  gradually  improving  on  the  tem- 
poral side.     Patient  is  obliged  to  return  home. 

The  following  case  showed  no  improvement  in 
sight  after  treatment  with  the  sinusoidal  current, 
the  lamp  and  radiation. 

March  19/10.  John  B.,  aged  42,  was  sent  to  me 
by  Dr.  G-.  T.  Hogue,  of  Milwaukee,  who  says, 
i  i  TJiere  is  an  optic  atrophy  of  both  eyes  due  to  nico- 
tine poisoning.  Mr.  B.  has  been  a  very  heavy 
smoker  for  the  past  twenty-five  years  and  also  a 
very  heavy  drinker  for  the  past  twenty  years. 
While  he  has  been  at  the  Sacred  Heart  Sanitarium, 
since  October,  1909,  his  improvement  has  been  grad- 
ual but  sure.  He  has  not  taken  any  tobacco  or 
liqnor  since  going  to  the  Sanitarium. ' ' 

Both  papillae  show  blue-white  atrophy. 

Mr.  B.  gives  the  following  historj^, — His  sight 
began  to  fail  five  years  ago,  decreased  for  two  years, 
and  then  remained  stationary  for  eighteen  months. 
It  again  grew  worse  for  six  months,  since  when,  it 
has  remained  the  same. 

Vision  E.  E.  =  15/200.  L,  E.  =  light  percep- 
tion. 

Previous  Treatment, — Three  years  ago,  he  was 
with  Dr.  Harper  for  three  months  without  improve- 
ment. 

Dr.  Hogue  applied  the  alternating  current  and 
massage  to  the  eyes  for  ten  minutes,  daily,  for  six 
months,  apparently  without  improvement  in  vision. 

The  pupils  react  to  light  slightly  and  are  mod- 
erately dilated.  In  near  fixation,  the  left  eye  di- 
verges. 

Treatment, — Apply  an  alternating  current  of 
38  volts  to  the  nape  of  the  neck  and  eyes  for  fifteen 
minutes  daily. 
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Three  weeks  later  there  is  no  improvement  in 
vision  or  field. 

The  prognosis  was  unfavorable,  as  the  alter- 
nating current  did  not  produce  light  flashes. 

The  500  c.  p.  lamp  was  next  applied,  six  inches 
from  the  face,  for  ten  to  fifteen  minutes  daily,  the 
patient  intercepting  the  light  with  a  fan,  when  too 
hot. 

General  electrification  was  given  for  ten  min- 
utes daily  with  the  auto-condensation  couch. 

Vision  was  not  increased  in  three  weeks.  Then 
a?-ray  flashes  {100  per  minute)  were  given  with  a 
low  tube,  at  a  distance  of  six  inches,  for  ten  minutes 
daily  for  three  weeks,  without  any  favorable  result 
in  central  vision,  but  with  some  increase  in  the  field. 

If  the  alternating  current  does  not  improve  vis- 
ion in  optic  atrophy,  I  do  not  expect  that  other 
agents  will  improve  it,  although  it  is  advisable  to  try 
all  our  resources. 

Wiirdemann,  of  Milwaukee,  writing,  in  1908,  of 
the  treatment  of  partial  optic  and  retinal  atrophy  by 
electricity  and  massage,  reports  that  he  used  the 
rapid  faradic  current  with  the  galvanic,  and  vibra- 
tory massage  with  the  ear  pump.  He  observed  that 
the  disk  is  reddened  and  the  vision  and  field  are  im- 
proved immediately  after  treatment.  Also,  that  the 
reddening  is  more  pronounced  after  massage  than 
after  electricity.  He  uses  a  current  of  from  five  to 
ten  milliamperes  three  to  five  minutes  daily  or  tri- 
weekly during  one  to  two  years.  He  further  adds, 
"I  claim  that  partial  primary  optic  nerve  atrophy, 
that  atrophy  consecutive  to  optic  neuritis  and  to 
chronic  retinitis  can  be  checked,  the  nutrition 
brought  back  to  the  nerve,  the  discs  made  to  look 
more  normal,  the  visual  acuity  and  the  fields  greatly 
enlarged  and  the  patient  preserved  as  a  useful  mem- 
ber of  society  in  the  great  majority  of  cases.  But 
the  diagnosis  of  primary  atrophy  or  partial  degen- 
eration of  the  optic  nerve  fibers  at  the  ocular  end  of 
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the  nerve  must  be  assured  before  a  favorable  prog- 
nosis can  be  given.  One  surely  can  not  theoreti- 
cally expect  any  effect  upon  the  visual  tracts  or  cen- 
tres from  an  oscillation  of  the  eyeball,  a  stretching 
and  vibration  of  the  optic  nerve,  which  cannot  pos- 
sibly extend  further  than  the  apex  of  the  orbit.  The 
same  may  be  said  of  the  local  effects  of  electricity, 
for  these  are  peripheral  treatments. 

I  wish  to  state  that  here  I  distinctly  differ  with 
Dr.  Wiirdemann.  I  believe  that  electrical  vibra- 
tions, especially  the  sinusoidal,  produce  not  only 
vascular  stimulation,  as  does  mechanical  massage 
of  the  retina  and  disc,  but  also  that  they  do  stimu- 
late the  visual  tracts  and  centres.  The  light  flashes 
produced  by  the  galvanic  and  sinusoidal  currents, 
and  the  vertigo  and  even  hemorrhage,  caused  by 
galvanism,  are  evidences  of  brain  stimulation,  which 
cannot  be  induced  by  mechanical  vibration. 

I  also  quote  from  an  editorial  in  the  Jour.  A.  M. 
A.  of  Jan.,  1910,  ''Before  Leduc's  work,  it  had  been 
demonstrated  by  Erb,  in  1867,  that  electric  currents 
could  be  made  to  pass  into  the  brain-substance. 
Erb's  work  was  done  on  the  cadaver,  the  skull  being 
opened  and  a  small  galvanometer  placed  within  the 
brain;  passage  of  the  current  invariably  deflected 
the  galvanometer.  Fritsch  and  Hitzig  later  showed 
the  regional  excitability  of  the  brain  to  the  current, 
but  it  remained  for  Leduc  to  demonstrate  in  1902 
the  possibility  of  the  electric  penetration  of  the  in- 
tact cranial  vault.  He  accomplished  this  result  by 
means  of  a  wheel  interrupter  so  arranged  that  it 
delivered  a  series  of  successive  shocks,  each  of 
one  one-thousandth  of  a  second  duration  a  passive 
period  intervening  of  nine  one-thousandths  of  a  sec- 
ond. In  the  lower  animals  he  produced  with  this 
current  an  inhibition  of  the  activities  of  the  cerebral 
centers,  leaving  the  respiratory  and  circulatory  cen- 
ters intact,  thus  causing  a  condition  characterized 
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by  loss  of  voluntary  movements*  and  the  presence  of 
general  anesthesia,  to  which  he  gave  the  name 
'electric  sleep.'  " 

And  I  would  further  add  that  the  fact  that  the 
galvanic  and  the  alternating  currents  produce  light 
flashes  is  conclusive  evidence  that  the  stimulation 
produced  by  the  current  does  reach  the  optic  cen- 
tres. For,  if  the  stimulation  of  light  or  an  elec- 
trical current  reached  only  the  intra-ocular  end  of 
the  nerve  and  did  not  extend  to  the  optic  centre, 
there  would  be  neither  light  perception,  vision  nor 
light  flashes. 

In  corroboration  of  this,  I  cite  the  opinion  of 
Gillet  de  Grandmont,  who  states  that  ''electrical 
phosphenes  depend  upon  the  congestion  of  the  ceph- 
alic centre  of  the  optic  nerve. ' ' 

I  exclude  Wiirdemann's  cases  5,  6,  8,  9,  11,  and 
17,  as  the  combined  use  of  drugs  masks  the  elec- 
trical effects. 

Case  1.  Aged  10.  Primary  Atrophy,  hydro- 
cephalus ;  vision  in  right  eye  increased  from  6/60  to 
6/12 ;  in  left  eye  from  6/36  to  6/18  by  electricity  and 
massage  alone  for  23  months. 

Case  2.  Aged  19.  Post-papillitic  atrophy; 
congenital  lues;  total  blindness.  Electricity  and 
massage  for  eighteen  months  produced  vision  in 
right  eye  =  1/60.     In  left  eye  =  1/20. 

Case  3.  Mrs.  — ,  Secondary  atrophy  of  nerve 
and  retina  from  albuminuric  retinitis  of  pregnancy. 

Nov.  11/05.  Aged  29.  Patient  had  had  iodine 
and  she  gradually  lost  vision.  R.  E.  distinguishes 
movements  of  objects.     L.  E.  =  6/12. 

Electricity,  massage,  iodides  and  strychnia  at 
intervals,  till  May,  /97 — eighteen  months — when 
vision  in  right  eye  is  1/70.  Vision  in  left  eye  re- 
mains 6/12. 

Case  7.  Aged  47.  Post-papillitic  syphilitic 
atrophy.     Has  had  full  treatment  for  two  years  and 
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has  grown  rapidly  worse  in  the  past  six  months. 
Electricity,  massage  and  regular  treatments.  After 
nine  months,  vision  in  right  eye  increased  from  fin- 
gers at  one  meter  to  2/60.  In  left  eye  from  3/60  to 
5/60. 

Case  10.     Atrophy  following  thrombo-phlebitis. 

Massage  and  electricity  only.  After  three 
months,  vision  in  right  eye  increased  from  7/8  to 
6/6.     In  left  from  6//36  to  6/24. 

Dr.  Wiirdemann's  third  case  offers  such  a  rare 
and  crucial  opportunity  of  comparison  between  the 
results  of  treating  optic  atrophy  with  galvanism, 
faradism  and  massage  combined;  and  treating  it 
with  the  sinusoidal  current  only,  that  it  is  justifiable 
to  report  the  further  history  of  the  case. 

The  patient,  unimproved  in  the  left  eye  by  two 
year's  treatment,  consulted  Dr.  Black,  who  brought 
the  case  to  me  in  consultation.  I  advised  the  appli- 
cation of  the  sinusoidal  current  only  to  the  eyes  and 
the  nape  of  the  neck,  daily,  for  twenty  minutes  with- 
in the  limits  of  tolerance. 

The  previous  record  had  shown  the  vision  of 
the  left  eye  as  6/12  both  at  the  beginning  and  close 
of  treatment;  of  the  right  eye  as  increasing  from 
hand  movements  to  1/70. 

Under  the  sinusoidal  current,  vision  of  right 
eye  rose,  in  three  months,  to  6/7.50;  of  left  eye,  to 
1/30. 

Pensier  reports  the  following  case  of  optic 
atrophy, — 

M.,  aged  58.  Eyes  have  been  affected  with 
ocular  trouble  for  three  years. 

December  27/92.     Vision  E.  E.   =  2/30.     L.  E. 
=  2/10. 

Chronic  chorio-retinitis  and  optic  atrophy. 

Prom  January  15,  to  June  1/93,  the  patient  had 
48  seances,  with  a  current  of  4  m.  a. 
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June  1,  vision  in  E.  E.  =  2/10.     L.  E.  2/7. 

Since  then,  vision  remains  the  same. 

Dor  says  that  the  cases  of  progressive  white 
atrophy,  that  formerly  have  seemed  to  constitute  a 
'^nole  me  tang  ere/'  can  be  effectively  combatted  by 
electricity. 

He  reports  ten  cases  of  progressive  atrophy, 
in  which  the  current  notably  enlarged  the  field  and 
increased  the  vision.  The  improvement  persisted 
after  one  or  several  years.  The  treatment,  he  says, 
is  long  counted  by  months.  Often  the  improve- 
ment is  rapid  but  sometimes  prolonged. 

In  monocular  atrophy.  Dorr  places  one  electrode 
on  the  mastoid  and  the  other  on  the  lids  of  the  same 
side.  If  both  eyes  are  affected,  he  places  the  elec- 
trodes on  the  two  temples. 

Repeated  Daily  Applications  of  Electricity.— 
Weiss  electrifies  his  patients  five  to  six  times  daily 
for  from  fifteen  to  thirty  minutes,  changing  the  direc- 
tion of  the  current  every  five  to  six  minutes.  He 
employs  a  current  of  2  m.  a.,  one  elctrode  being 
on  the  nucha,  the  other  on  the  eyes.  Weiss  reports 
marked  improvement  in  one  grave  tabetic  case. 

Grillet  de  Grandmont  says  that  in  incipient 
atrophy  we  can  use  the  constant  current  with  confi- 
dence. In  all  cases,  electricity  is  absolutely  harm- 
less. 

Dor,  Boucheron,  LeFort,  Driver,  Weiss,  Gunn, 
Benedict,  declare  electrical  treatment  gives  good  re- 
sults in  diverse  atrophies;  tabetic,  syphilitic,  trau- 
matic. 

Boucheron  says  that  the  age  of  the  patient  is  an 
important  factor  in  success.  In  youth  you  can  have 
hope. 

Pensier  states  that  he  has  not  obtained  any  re- 
sult in  tabetic  cases,  but  has  had  excellent  success  in 
optic  atrophy  of  choroidal  origin. 
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Bouclieron  recommends  feeble  currents  pro- 
longed or  strong  currents,  say,  3  to  6  m.  a.,  less  pro- 
longed. 

Remarkably  Good  Results  Obtained  in  Tabetic 
Atrophy  By  the  Use  of  An  Exceptionally  Strong 
Current  for  Unusually  Long  Seances. — M.  S. 
Zanoga  says  he  considers  that  by  the  application  of 
stronger  currents  for  longer  periods  than  were  for- 
merly in  vogue,  better  results  may  be  looked  for. 

He  treated  his  patients  with  10  m.  a.,  com- 
mencing with  half-hour  treatments  and  increasing 
to  one  hour.  One  of  his  patients  could  scarcely 
see  to  move  around  his  room.  After  ten  treatments 
he  could  read  the  title  and  head  lines  of  a  news- 
paper and  the  improvement  continued. 

Driver  relates  that  a  patient,  with  optic 
atrophy,  who  had  been  variously  treated  unsuccess- 
fully, could  distinguish,  with  the  right  eye,  fingers 
at  four  feet  only;  and,  with  the  left,  at  three  feet. 
After  the  use  of  galvanism  to  the  eyes,  for  fourteen 
months,  vision  increased  to  reading  Jaeger  No.  8. 

Driver  employs  only  the  constant  current  in 
optic  atrophy,  as  the  faradic  has  never  yielded  any 
good  results. 

He  reports  the  following  case, — A  patient,  aged 
45,  had  E.  vision  of  20/50  increased  to  20/20  in 
three  weeks  with  galvanism.  Six  months  later 
there  was  a  relapse,  when  vision  of  20/30  increased 
to  20/20  with  galvanism  in  twelve  days. 

Dor  concludes  that  forty  to  fifty  per  cent,  of 
these  cases  may  be  notably  improved. 

Gunn,  in  eighteen  cases,  had  good  results  in  six, 
doubtful  in  four,  and  no  improvement  in  ei^ht  with 
galvanism. 

Erb  says  the  results  are  a  little  more  favorable 
in  cases  with  no  assignable  cause.  He  observed  the 
usual  discrepancy  between  the  visual  improvement 
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and  persistent  pallor  of  the  disc.  He  says  there  are 
a  few  cases  of  optic  atrophy  associated  with  loco- 
motor ataxia,  in  which  a  considerable  improvement 
may  be  effected. 

Erb  reports  the  following  case, — Patient  with 
descending  optic  neuritis  followed  by  atrophy  and 
dorsal  myelitis  and  complete  paraplegia.  Vision 
R.  E.  =  6/60.    L.  E.  =  6/100. 

Galvanism  for  four  months  resulted  in  vision  right 
or  left  eye  =  6/18. 

Darier  writes, — ''Electricity,  applied  to  the 
optic  nerves,  or,  rather,  to  the  eyeball,  has  a  sugges- 
tive rather  than  an  actual  effect,  but  it  is  always  a 
good  method,  because  it  never  does  harm. 

To  both  of  these  statements,  I  dissent.  The 
proposition  that  optic  atrophy  is  amenable  to  sug- 
gestion will  be  accepted  by  few  real  physicians. 
That  the  indiscriminate  use  of  galvanism  may  do 
harm  has  come  under  my  observation,  in  an  in- 
stance in  which  an  oculist  allowed  his  patient  to 
give  herself  home  treatment, — which  resulted  in  a 
serious  choroiditis. 

Wood  Alcohol  Blindness. — Fatal  blindness  from 
the  toxic  action  of  wood  alcohol,  with  recovery  of 
vision  under  electricity,  is  shown  in  the  following 
cases  of  S.  Lewis  Ziegier. 

There  was  total  loss  of  vision  for  almost  two 
months.  The  disc  was  atrophic.  The  continued 
improvement  of  vision  and  widening  of  the  field, 
during  the  past  eight  months,  show  that  the  danger 
period  of  secondary  shrinkage  has  been  safely 
passed.  There  is  increased  hyperemia  of  the  nerve 
head.     Vision  is  now  normal. 

Ziegier  cites  two  other  cases  of  optic  atrophy, 
one  of  which  had  20/200  of  vision  stimulated,  with 
negative  galvanism  up  to  20/40,  which  was  retained 
years  afterward: 
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The  second  was  another  case  arising  from  the 
fumes  of  wood  alcohol.  The  patient  recovered  prac- 
tically normal  fields  and  vision  after  a  year  of  gal- 
vanism. 

Vision  in  Optic  Atrophy  Markedly  Improved 
With  the  X-Ray. — Coover,  of  Denver,  submits  three 
cases  of  optic  atrophy  treated  with  the  x-raj, — the 
first  complicated  with  nyastagmus. 

Case  1.  Aged  28.  Received  an  injury  to  the 
head  at  two  and  one-half  years  of  age,  and,  since 
then,  has  been  blind.  Has  light  perception  only. 
There  is  divergent  strabismus.  Papillae  very  white. 
Jan.  11/09.  Intermittent  raying. 

After  each  irradiation,  large  objects  became 
more  visible  and  the  nystagmus  diminished. 

In  August,  /09,  the  patient  can  count  fingers 
with  the  right  eye.    Vision  in  left  eye =(9. 

Case  2.  Aged  40.  In  a  tunnel  explosion,  Nov. 
3/06,  the  right  cornea  was  peppered  with  powder, 
the  lens  luxated  and  vision  reduced  to  counting  fin- 
gers at  five  inches.     Consecutive  cataract. 

May  18/08.  Cataract  absorbed.  Vision  = 
6/20  with  +  10. 

Sept.  11/08.  Pupil  white;  vessels  contracted; 
vision  reduced  to  light  perception. 

Jan.  4/09.  After  seven  rayings  (intermittent), 
letters  are  read  at  25  c.  m.  and  the  field  is  enlarged. 

Jan.  9.  Has  had  21  treatments  and  vision  has 
doubled  since  January  4th. 

Case  3.  Aged  21.  December  13/08.  At  the 
age  of  ten,  the  patient  had  an  injury  of  the  right  eye 
and  could  not  see  clearly  after.  The  vision  of  the 
left  also  diminished  progressively. 

Vision  R.  E.  =  0.    L.  ^.=6/36. 

December  15.     Intermittent  rajdng. 

After  the  twelfth  treatment,  vision  of  left  eye 
was  6/12. 
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The  amelioration  continued. 

Leprince,  of  Bruges,  reports  two  cases  of  optic 
atrophy  treated  with  the  ic-ray. 

Age  28.  Optic  atrophy.  Madame  had  diph- 
theria in  August,  1909,  and  was  treated  with  serum, 
since  which  time,  vision  has  gradually  failed.  Cen- 
tral corneal  leucoma. 

Myopia. — 6.00.    Papilla  white. 

Field.  Interior  =  30°.  Superior  =  20°. 
Exterior  =  45°.  Inferior  =  50°.  Raying  with 
150  interruptions  per  minute  for  five  minutes.  Ten 
days  later: — Field.  Interior,  50°.  Superior,  50°. 
Exterior,  80° .  Inferior,  75° .  The  last  raying.  The 
patient  considers  herself  nearly  well. 

2.  Age  32.  Optic  atrophy.  The  patient  had 
a  febrile  infection.  Vision  L,  E.  =  0.1.  Field. — 
Interior  :=  25°.  Superior  ^  20° .  Exterior  =  35° . 
Inferior  =^  25° . 

Treatment  with  intermittent  rays  from  Septem- 
ber 15  to  December  1.  17  seances,  when  vision  L.  E. 
=  0.3. 

Field.  Interior,  40° .  Superior  30° .  Exterior, 
60°.    Inferior,  40°. 

Leprince  says  that,  in  the  above  two  cases  of 
optic  atrophy,  in  which  the  morbid  process  was  ar- 
rested and  vision  doubled  by  the  use  of  the  a;-ray,  he 
attained  results  which  he  has  never  accomplished  in 
ten  years  practice  by  the  use  of  the  continuous  cur- 
rent. 

Rogers  says,  ' '  If  the  500  c.  p.  lamp  is  applied  to 
the  body,  and  locally  to  the  eye  for  fifteen  minutes 
daily  for  three  or  four  days,  increased  arterial  cir- 
culation will  be  observed.  Gradually  the  field  of 
vision  increases.  Nutrition  can  be  partially  restor- 
ed in  a  large  majority  of  cases,  but,  if  the  atrophic 
process  has  reached  the  stage  in  which  there  is  total 
blindness,  failure  will  follow.     There  are  grades  of 
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impairment,  in  which  treatment  will  prove  benefic- 
ial. 

Intra-Ocular  Optic  Neuritis.  Choked  Disc.  — 
Rogers  says :  In  cases  depending  upon  incurable 
brain  lesion,  a  cure  will  be  impossible.  It  may  be 
cured  in  nearly  all  cases  of  syphilitic  origin,  in  many 
of  tubercular  origin ;  and  in  a  portion  of  those  caused 
by  acute  fevers  and  general  diseases. 

The  treatment  by  a  500  c.  p.  lamp  is  both  local 
and  general.  As  the  general  applications  are  con- 
tinued, the  systemic  infection  yields  to  the  repeated 
oxygenations  of  the  blood;  the  discs  and  vision  be- 
come normal. 


CHAPTER  IX. 


GLAUCOMA. 


Dr.  S.  T  .Anderson,  of  Bloomington,  Illinois, 
advocates  the  use  of  the  continuous  current  in 
glaucoma,  and  cites  a  case  in  illustration  of  its  bene- 
ficial effect, — 

Mr.  D.,  aged  40,  went  to  him  in  January,  /87. 

The  patient  was  totally  blind  in  one  eye  for  four 
years,  in  the  other  for  four  months,  and  previously, 
at  intervals,  for  a  year  or  more.  A  weak  galvanic 
current  was  applied  to  the  eyes.  Two  seances 
daily,  of  two  hours  each,  were  given.  The  patient 
reported,  ''I  am  able  to  go  where  I  choose,  without 
help  and  read  medium  type  under  a  favorable 
light." 

Leprince  states  that  his  observations  agree 
with  those  of  H.  Frenkel,  who,  in  fifteen  cases  found 
vascular  tension  increased  in  fourteen.  Leprince 
advises  the  use  of  the  high-frequency  current  to  re- 
duce the  arterial  tension;  also  advises  myotics  and 
purgations ;  and,  often,  except  in  acute  cases,  he  finds 
it  wise  to  ray  the  eye. 

In  using  the  continuous  current,  Leprince  ap- 
plies the  negative  pole  to  the  eye  and  the  positive 
to  the  nucha,  gradually  passing  a  current  of  thirty 
to  forty  m.  a.  during  a  quarter  of  an  hour.  A 
notable  diminution  of  tension  occurs  in  the  eye 
treated.  The  hypertonus  gradually  diminishes, 
and,  in  about  twenty-four  hours,  the  tension  is 
equal  in  the  two  eyes.     By  daily  treatments,  the  ten- 
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sion  in  a  normal  eye  is  diminished  for  several  days. 
If  the  treatment  is  suspended,  the  tension  returns  to 
normal. 

In  my  personal  experience,  I  have  not  found 
any  patient  who  would  willingly  tolerate  more  than 
ten  m.  a.  of  current  with  an  ordinary  sized  elec- 
trode. It  is  possible  that  Leprince,  with  such  a  cur- 
rent, applied  a  very  large  electrode  to  the  eye,  but, 
if  so,  to  avoid  misapprehension,  the  size  of  the  elec- 
trode should  be  mentioned. 

Gonzales  cites  two  cases : 

1.  Serous  iritis;  pupil  rigid,  intense  pain  and 
great  hypertension.  He  applied  atropine  and  the 
continuous  current.  The  first  treatment  diminished 
the  tension  and  pain.  The  next  day,  it  reduced  the 
tension  lower  than  in  that  of  the  sound  eye.  He 
continued  atropine  and  the  iritis  recovered. 

2.  Acute  Glaucoma.  Three  days  after  the  on- 
set of  glaucoma  of  the  left  eye,  there  was  iritis, 
nebulous  cornea,  a  completely  dilated  pupil,  exces- 
sive tension,  and  vision  =  0. 

After  one  seance  of  fifteen  minutes,  with  thirty 
m.  a.  the  mydriasis  and  tension  diminished.  The 
next  day  the  pupil  was  smaller  and  vision  =  count- 
ing fingers  at  50  c.  m. 

After  four  seances,  without  using  eserine,  vis- 
ion was  improved  and  it  was  possible  to  perform  an 
iridectomy. 

Treatment  of  Glaucoma  by  High-frequency. — 
True,  Imbert  and  Marques,  published  the  first  treat- 
ments of  glaucoma  with  the  high-frequency  current. 
The  acuteness  of  the  disease  was  ameliorated  and  the 
arterial  tension  lowered. 

Roure  employed  the  spiral  of  Guilleminot, 
which  has  the  same  effect  as  the  auto-conduction 
cage,  in  the  following  case. 

— ,  aged  60,  went  to  him  in  January,  /07.  The 
left  eye  has  suffered  for  a  long  time.     The  pupil  is 


CHEONIC  GLAUCOMA.  331 

dilated;  tension  +  2\  conjunctiva  is  very  vascular; 
vision  quantitative;  there  is  constant  pain  with  ex- 
ascerbations. 

The  right  eye  is  slightly  hard;  pupil  normal; 
arterial  tension  ==  twenty-one  c.  m. 

Various  collyria  had  been  unsuccessfully  em- 
ployed. Pilocarpin  and  adrenalin  to  the  eye,  and 
bromine  and  quinine  internally  were  employed  for 
two  to  three  months,  without  benefit. 

Then,  the  high-frequency  current  was  applied 
bi-weekly  for  ten  to  fifteen  minutes.  After  two 
treatments,  the  pain  was  much  diminished.  At  the 
ninth  and  last  treatment,  the  arterial  tension  was 
fourteen  c.  m. ;  the  ocular  tension  very  nearly  nor- 
mal, and  there  was  little  pain,  while,  at  the  same 
time,  the  collyria  were  about  discontinued. 

The  recovery  continued  for  a  year,  when  a  re- 
lapse induced  the  patient  to  have  an  enucleation. 

M.  Vineta  treated  a  patient  of  78,  by  high-fre- 
quency. After  seven  applications,  the  pain  disap- 
peared and  did  not  return  in  four  years. 

In  a  second  case,  the  pain  completely  disappear- 
ed after  the  twentieth  treatment  with  auto-conden- 
sation for  ten  minutes  and  unipolar  applications  to 
the  eye  from  an  Oudin  resonator. 

In  America,  the  auto-conduction  cage  has 
been  completely  superseded  by  the  auto-condensation 
couch  or  chair. 

Chronic  Glaucoma.  —  AUard,  in  1899,  re- 
ported ten  cases  relieved  by  the  use  of  the  constant 
current.  He  placed  the  positive  electrode  along  the 
whole  length  of  the  cervical  sympathetic,  and  the 
negative  on  the  back  of  the  neck,  on  the  opposite  side, 
with  fifteen  to  twenty  m.  a.  of  current.  In  all  the 
cases,  the  pain  rapidly  diminished;  and,  in  two,  nor- 
mal vision  returned. 

Ziegler  says,  "The  positive  pole  is  used  in  all 
inflammatory  processes  of  the  eye, — glaucoma  ex- 
cepted. 
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A  southern  oculist,  whose  name  I,  unfortunate- 
ly, have  forgotten,  reported  three  cases  of  acute  and 
subacute  glaucoma  successfully  treated  with  gal- 
vanism.    The  patients  refused  operation. 

In  his  first  case,  he  commenced  by  applying  to 
the  eye  the  positive  pole,  which  produced  so  much 
pain  that  the  patient  was  unwilling  to  continue  treat- 
ment; but  consented  to  a  trial  of  the  negative  pole 
to  the  lids.  The  pain  was  immediately  relieved  and 
recovery  followed. 

I  agree  with  Ziegler  as  to  the  use  of  the 
negative  electrode  to  the  eye  in  glaucoma.  True, 
the  negative  pole  is  a  stimulant  and  not  indicated 
generally  in  inflammation,  but  in  glaucoma,  even 
acute,  the  chief  desideratum  is  to  diminish  the  den- 
sity of  the  ocular  capsule  and  the  tension;  hence, 
the  indication  to  use  the  negative  rather  than  the 
positive  pole,  which,  while  it  is  a  sedative,  also 
hardens  tissue  and  thus  tends  to  increase  intra- 
ocular tension  by  diminishing  excretion,  which,  in 
turn,  promotes  inflammation. 

Pilgrim  cured  three  cases  of  glaucoma  with 
galvanism. 

1.  Aged  50.  Hypertension;  anaesthesia  of 
the  cornea.  Reduced  fields;  excavations  of  both 
discs;  vision  reduced  to  20/200  in  right  eye  and 
20/160  in  the  left.  Pilocarpin,  without  result. 
After  the  application  of  galvanism,  the  positive 
electrode  to  the  neck  and  the  negative  to  the  lids, 
there  was  immediate  improvement. 

After  twenty-five  seances,  vision  R.  E.  =  20/40. 
L.  E.  +  20/30. 

2.  Acute  glaucoma.  Vision  R.  E.  =  20/160. 
L.  E.  =  20/30.  After  fourteen  months  of  treat- 
ment, with  the  galvanic  current,  and  pilocarpin  vis- 
ion R.  E.  =  20/40.     L.  E.  =  20/30. 

3.  Aged  29.  Has  glaucoma.  Pain  and  ten- 
sion increased  under  pilocarpin.     The  next  day,  gal- 
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vanism  was  begun  which  diminished  the  pain  and 
tension. 

One  year  later  the  field  and  tension  were  nor- 
mal and  vision  =20/20. 

Hemorrhagic  Glaucoma. — True,  Imbert  and 
Marques  treated  a  case  of  hemorrhagic  glaucoma 
(subacute),  which  iridectomy  had  failed  to  benefit, 
with  the  high-frequency  current.  Eleven  sittings 
were  given,  each  lasting  from  three  to  fifteen 
minutes.  Coincidently  with  the  improvement  of  the 
general  arterial  pressure,  the  eyes  improved  and  the 
patient  gained  sight  enough  to  count  fingers  at  sev- 
eral meters. 

Pensier  cites  the  following  case, — 

E.,  aged  53.  The  right  eye  has  amblyopia ;  pro- 
nounced opacity  of  the  vitreous  with  a  slight  sclau- 
comatous  papilla.  The  globe  is  hard;  pupil  inact- 
ive. Vision  of  the  left  eye  is  nearly  normal.  R.  E. 
=  20/200. 

After  one  seance,  in  which  the  direct  current 
was  gradually  increased  for  five  minutes,  the  vision 
equalled  20/75. 

After  three  sances,  vision  was  20/50.  The 
globe  softer.  There  was  a  recurrence  later  when 
neither  the  current  nor  iridectomy  had  any  result. 

Breuere  cites  a  case.  A.,  aged  57,  came  under 
his  care  June  14/84.  The  left  eye  had  mydriasis. 
Pain.  Vision  in  left  eye  =  2/10.  In  right  eye  = 
6/10. 

Double  glaucoma  with  opacity  of  the  vitreous. 

June  16  the  direct  current  was  applied.  On 
June  26  the  pain  had  considerably  diminished. 
Vision  of  right  eye  normal.  Of  left  eye  7/10.  June 
30.     No  pain. 

July  5.  This  was  the  sixteenth  seance, — Vision 
L.  E.  =  8/10.  Later  the  left  eye  vision  became  nor- 
mal. 


CHAPTER  X. 


OCULAE    MANIFESTATIONS    OF    ARTERIO- 
SCLEROSIS. 


THEIK  DIAGNOSTIC  AND  PEOGNOSTIC    SIGNIFICANCE, 

Veasey,  of  Spokane,  WasMngton,  writes,  "I  do 
not  wish  to  convey  the  impression  that  all  cases  of 
general  arterio-sclerosis  can  be  detected  by  the  reti- 
nal arteries  in  the  earliest  stages.  In  many  cases, 
the  earliest  stage  of  the  disease  does  not  manifest 
itself  in  the  retinal  vessels  and  cannot  be  detected 
there  until  after  it  has  become  well  advanced  in 
other  portions  of  the  body.  Probably,  among  the 
earliest  signs  are  the  corkscrew  appearance  of  some 
of  the  smaller  arterial  twigs,  notably  those  near  the 
macula. ' ' 

De  Schweinitz  says,  "The  pathognomonic  signs 
include  changes  in  the  size  and  breadth  of  the  retinal 
arteries  of  such  character  that  a  beaded  appear- 
ance is  produced;  distinct  loss  of  translucency ;  de- 
cided lesions  in  the  arterial  walls,  consisting  of 
white  stripes  in  the  form  of  perivasculitis ;  alternate 
contractions  and  dilations  of  the  veins  and  particu- 
larly— and  this  is  the  most  important  of  the  signs- 
indentations  of  the  veins  by  the  stiffened  arteries  in 
the  same  manner  as  a  solid  rod  would  indent  a  rub- 
ber tube  when  lying  across  it.  Finally,  hemorrhages 
manifesting  themselves  as  linear  extravasations, 
etc." 

A71  Index  to  the  General  Blood  Pressure. — Dr. 
Melville  Black  of  Denver,  considers  the  venous  pulse 
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and  blanching  of  the  retinal  vessels,  indnced  by  pres- 
sure on  the  eyeball,  a  striking  indication  of  the  gen- 
eral blood  pressure  and  advocates  it  as  a  valuable 
test  in  the  diagnosis  of  arterio-sclrosis.  If,  he  says, 
while  examining  the  eye-grounds  of  a  patient  aged 
thirty,  we  apply  prssure  to  the  eyeball  and  find  that 
we  cannot  cause  the  venous  pulse  or  blanching  of  the 
retinal  vessels,  we  have  good  reason  to  suspect  in- 
creased blood-pressure,  and  almost  invariably  the 
sphygmomanometer  will  confirm  our  suspicions.  The 
early  recognition  of  high  blood-pressure  may  mean 
much  to  this  individual. 

A  very  striking  picture  is  presented  in  people 
who  have  dilated  hearts  with  very  low  blood-pres- 
sure. Here  pressure  on  the  globe  causes  a  decided 
emptying  of  the  arteries,  with  but  little  effect  on  the 
veins.  When  arterio-sclerosis  is  well  advanced,  no 
matter  what  the  age  of  the  subject,  or  whether  the 
general  blood-pressure  be  high  or  low,  little  or  no 
blanching  of  the  retinal  vessels  will  take  place  from 
making  pressure  on  the  globe,  and  it  is  equally  diffi- 
cult to  produce  the  venous  pulse.  I  have  now  given 
the  matter  close  attention  for  four  years,  and  I  find 
when  referring  a  patient  to  an  internist  for  exami- 
nation that  I  can  almost  invariably  foretell  what 
the  blood-pressure  findings  will  be.  This  does  not 
mean  that  this  pressure  test  renders  the  use  of  the 
sphygmomanometer  unnecessary.  On  the  contrary, 
it  means  that  the  ocular  findings  warrant  a  careful 
estimation  of  the  blood-pressure  by  the  use  of  the 
sphygmomanometer.  I  have  been  unable  to  find  in 
the  literature  any  reference  to  this  pressure  test. 

D^ARSONVAJLIZATION    IN    THE    TREATMENT    OF    HYPERTEN- 
SION AND  ARTERIO-SCLEROSIS. 

Wm.  Benham  Snow,  of  New  York,  writes : — 
There  are  two  methods,  known  respectively  as 
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the  Auto-condensation  and  the  Auto-conduction 
methods.  In  the  former  the  patient  sits  on  a  cush- 
ion condenser  attached  to  one  pole,  while  his  hands 
grasp  an  electrode  attached  to  the  other  pole. 

For  the  administration  of  these  currents  a  large 
Static  machine,  a  Rhumkorff  coil,  or  other  potential 
transformer,  constitutes  the  source  of  electrical  en- 
ergy, in  connection  with  a  resonator,  consisting  of 
two  Leyden  jars,  a  spark  gap  and  solenoid  con- 
nected in  series. 

D'Arsonval  in  his  experiments  nearly  twenty 
years  ago  demonstrated  the  effect  of  this  current 
upon  the  arterial  tension,  and  for  a  considerable 
time  physicians  have  employed  it  for  that  purpose 
with  varying  degrees  of  success,  depending  upon 
their  knowledge  of  the  technique.  It  is  not,  how- 
ever, until  comparatively  recent  times  that  the 
value  and  import  of  d'Arsonvalization  in  the  treat- 
ment of  hypertension  and  arteriosclerosis  has  begun 
to  be  recognized  as  a  measure  of  importance  in 
therapeutics.  Current  literature  and  discussion  in- 
dicate that  the  profession  at  large  is  not  as  yet  cog- 
nizant of  the  great  value  of  the  systematic  employ- 
ment of  this  method  in  the  management  of  cardio- 
vascular diseases.  The  writer  has  employed  the 
method  in  a  large  number  of  cases  during  recent 
years;  and  is  impressed  with  its  value  and  impor- 
tance. There  are  certain  facts  concerning  the 
physiological  effects  of  this  current  which  indicate 
its  employment  in  various  conditions. 

1.  When  administered  either  by  the  auto-con- 
densation or  auto-conduction  method,  the  blood- 
pressure  promptly  falls  from  10  to  70  m.  m.  in  all 
except  the  most  advanced  cases  of  arteriosclerosis. 

2.  That  the  action  of  this  current  is  upon  the 
musculature  of  the  arteries  and  not  due  to  depres- 
sion of  the  cardia  is  demonstrated  in  the  daily 
treatment  of  persons  of  advanced  age,  in  whom 
the  sclerosis  is  so  extensive  that  it  is  not  possible  to 
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affect  the  lumen  of  the  vessels,  and  still  the  blood- 
pressure  does  not  fall,  as  it  certainly  would  if  the 
lieart  was  depressed. 

3.  The  administration  of  the  current  to  aged 
l^eople  in  whom  there  is  no  fall  of  blood  pressure, 
after  daily  treatment  for  periods  of  months,  is  fol- 
lowed by  an  improvement  in  general  health,  attri- 
butable to  its  effects  upon  general  metabolism. 

4.  In  cardiovascular  conditions,  in  which  the 
heart  is  laboring  against  other  impediments,  as 
mitral  or  aortic  insufficiency  or  both,  associated 
with  hypertension,  the  lowering  of  blood-pressure 
gives  indicated  relief  to  the  overtaxed  cardia.  It  is 
for  these  reasons  that  d 'Arsonvalization  fills  a  most 
valuable  role  in  the  therapeutics  of  hypertension 
and  arteriosclerosis. 

5.  It  has  been  stated  by  some  recent  writers 
that  hypertension  is  as  a  rule  compensatory.  This, 
experience  teaches  to  be  an  error,  except  in  the  cases 
of  parenchymatous  nephritis,  cirrhosis  of  the  liver,, 
or  whenever  incidental  resistance  other  than  hyper- 
tension is  present  in  the  path  of  the  circulation.  It 
is  a  serious  error  to  assume  that  hypertension  is,  as 
a  rule,  compensatory;  because  when  it  is  possible  to 
release  the  heart  from  the  extra  labor  of  a  contracted 
arterial  hypertension  the  arteries  are  at  the  same 
time  released  from  a  condition  which  otherwise 
seriously  interferes  with  their  metabolism  and  nu- 
trition. 

Conclusions.  1.  D 'Arsonvalization  is  un- 
doubtedly the  most  practical  and  efficient  means  of 
relieving  arterial  hypertension. 

2.  D 'Arsonvalization  produces  no  depression 
upon  the  heart  and  is  consequently  contraindicated 
in  no  cases  of  cardiovascular  disease,  except  in  those 
cases  in  which  the  hypertension  is  compensatory. 

3.  Except  in  cases  of  high  blood-pressure  aris- 
ing from  other  obstructing  conditions,  the  tension 
should  be  lowered  in  all  cases  within  a  limit  of  safe- 
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ty,  and  maintained  there  by  the  conjoint  employ- 
ment of  d'Arsonvalization  and  a  diet  limited  in 
quantity  and  relatively  free  from  purin  bodies. 

4.  Under  systematic  routine  management 
hypertension  is  thus  usually  controlled,  the  advance 
in  most  cases  of  arteriosclerosis  delayed,  and  the 
dangers  arising  from  complicating  conditions  de- 
ferred. 


Fig.  105. — Auto-Condensation  Chair  Pad. 


CHAPTER  XI. 


THE  OCULAR  MUSCLES. 


ACCOMMODATIVE   ASTHENOPIA. 

While  eighty  to  ninety  per  cent,  of  cases  of 
asthenopia,  accompanied  by  refractive  errors  and 
muscular  inbalance,  make  satisfactory  recovery  by 
correcting  the  refraction  and  exercising  the  muscles 
with  prisms,  a  small  percentage  of  cases  remains 
which  is  not  thus  relieved,  and,  to  which,  the  appli- 
cation of  some  form  of  electricity  gives  very  de- 
cided relief.  I  am  in  the  habit  of  applying  the  di- 
rect current  or  the  alternating,  or  the  high-fre- 
quency vacuum  electrode  to  the  lids;  and  treating 
the  general  condition  with  the  high-frequency  con- 
densation couch.  I  am  unable  to  say  which  modal- 
ity gives  the  most  relief  in  the  greatest  number  of 
cases. 

In  using  the  direct  current,  I  usually 
apply  the  positive  or  sedative  electrode  to  the  lids, 
with  a  current  of  two  or  three  m.  a.,  for  five  minutes 
daily;  and,  with  the  alternating  current,  a  mild  ap- 
plication for  five  or  ten  minutes.  With  the  high- 
frequency  current,  I  apply  the  vacuum  electrode, 
which  is  connected  with  the  top  of  the  resonator, 
directly  to  the  lids,  using  a  current  which  is  not 
unpleasantly  felt. 

The  following  cases  are  illustrative  of  treat- 
ment and  results, — 

Miss  G.,  aged  15.    Reading  an  hour  in  the  day 
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or  a  few  minutes  in  the  evening  causes  pain  in  the 
eyes  and  head.  Moderate  compound  hyperopic 
astigmatism.  Exophoria  2°  at  20  feet;  8  degrees 
in  accommodation;  adduction  9°;  abduction  4°  at 
twenty  feet;  convergence  10  meter  angles;  stimula- 
tion adduction  30°  at  twenty  feet;  no  insufficiency 
of  obliques;  bilateral  contraction  of  fields.  Neu- 
rotic. Glasses,  months  of  prism  adduction  exercise, 
(Gould)  prisms  of  rest,  tonics,  travel  and  long  vaca- 
tions afforded  no  relief  to  the  head  or  eyes, 
although  her  health  improved.  Positive  galvanism 
was  applied  to  the  eyes  for  fifteen  months.  She 
rarely  had  a  headache  while  under  treatment  and 
could  read  any  length  of  time  with  comfort  during 
the  last  month ;  and,  up  to  her  present  age, — twenty- 
five — she  has  had,  at  times  only,  moderate  discom- 
fort. 

Case  2.  Miss  — ,  aged  21.  Eyes  weak  and 
painful  since  childhood.  Photopsies,  insomnia  and 
dyspepsia.  Unable  to  read  with  glasses  prescribed 
by  an  oculist,  who  referred  her  to  me  for  treatment. 
After  three  weeks  of  galvanism,  daily,  to  the  eyes, 
she  could  read  comfortably  any  length  of  time,  had 
no  photopsies,  and  ate  and  slept  well. 

Case  3.  Miss  B.,  aged  24.  Student.  Had 
been  previously  treated  for  long  periods,  by  various 
physicians,  without  benefit.  Has  had  headache 
since  a  child;  worse  for  two  months  past;  has  worn 
glasses  since  ten  years  of  age.     Health,-^nervous. 

I^.  Auto  condensation  couch  for  ten  minutes 
daily — -and  vacuum  glass  electrodes,  with  rheostat 
low  on  the  solenoid,  to  the  eyes,  ten  minutes  daily. 

Oct.  ^^th,  a  week  later.     Head  breeze  daily. 

Dec.  ist.     Discharged.    No  headache  for  a  week. 

April  24i\\,  /07,  writes,  "Scarcely  a  headache 
since  treatment.  I  have  gained  in  weight  and  my 
color  is  much  better. 
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Case  4.  Miss  — .  Unable  to  read  ten  minutes 
with  her  glasses ;  neuresthenic.  General  electriza- 
tion only,  with  high-frequency  auto-condensation 
couch,  fifteen  minutes  daily  for  a  month;  after 
which  she  was  free  from  headache  and  could  read 
comfortably  for  two  hours. 

Case  5.  June  6,  /04.  Miss  D.,  aged  26.  As- 
thenopia, etc.  Eyes  ache  in  the  morning  after  read- 
ing in  the  evening.  Light  hurts  her  eyes.  Had 
herpes  of  right  brow  and  face,  accompanied  by  se- 
vere pain,  last  November.  Since  then,  has  had 
severe  pain  daily,  and  worse  at  night,  in  the  right 
temple.  Had  nervous  prostration  last  Christmas 
and  has  been  very  neurasthenic  since.  Sciatica  and 
pain  in  various  regions,  due  to  multiple  neuritis, 
began  last  February  and  has  continued  since  on 
damp  days.  Is  so  exhausted  by  car  ride  of  ten 
miles  that  she  can  come  into  the  city  only  once  a 
week.  Has  been  treated  by  several  physicians  with- 
out relief. 

E.  E.  -f  .37  cyl.  90°  =  20/20.  Exophoria  8°  at 
13  inches.  L.  E.  -f  .50  cyl.  90°  =  20/20.  Conver- 
gence =  1  m.  a. 

I^.  Convergence  exercise  with  prisms.  (Gould's) 
method. 

1^.  Auto-condensation  couch,  daily,  twenty 
minutes;  vacuum  electrode  of  high-frequency,  with 
the  rheostat  placed  low  on  the  solenoid  and  sparking 
of  spine,  hip,  and  other  sensitive  points  and  the 
abdomen  for  five  minutes. 

June  ^^'th.     Convergence  =  7  m.  a. 

July  31st.  Exophoria  =  4°  at  13  inches.  Con- 
vergence =  9  m.  a.  Patient  is  in  fine  health. 
All  symptoms  of  multiple  neuritis  and  neurasthenia 
and  asthenopia  have  disappeared,  and  she  plays 
golf  all  day  without  undue  fatigue.  A  year  later, 
there  is  no  return  of  the  symptoms. 
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PARALYSIS  OF  ACCOMMODATION. 

E.  F.  C,  aged  28,  consulted  me  October  5/04. 

The  patient  has  post-dyphtheritic  paresis  of 
accommodation  and  throat  muscles.  Had  diph- 
theria six  weeks  ago. 

R.  E.  +  3.00  =  0.8  Snellen,  at  15  inches. 

L.  E.  +  4.00  =  Q.8  Snellen,  at  13  inches. 

Throat, — In  swallowing,  the  fluid  goes  through 
the  nose. 

]^.  Interrupted  galvanism  to  eyes  and  throat 
for  ten  minutes  daily. 

October  20.  "The  eyes  and  throat  have  recov- 
ered perfectly.  Can  use  my  eyes  with  much  more 
comfort  than  previously. ' ' 

Pensier  cites  the  following  case,  — 

M.  Has  complete  paralysis  of  accommodation. 
Reads  at  the  near  point  only  with  -f  4.00  D. 

June  11,  commenced  electrical  treatment  with 
ten  Remak  elements;  the  negative  electrode  being 
applied  to  the  nucha,  the  positive  on  the  orbit  then 
on  the  superior  cervical  ganglion.  After  four 
seances,  complete  accommodation  was  restored. 

Arcolio  reports  two  cases  of  diphtheretic  pa- 
ralysis of  the  ciliary  muscle  in  which  faradism  was 
successful.  He  also  reports  that  faradism  was  suc- 
cessful in  five  cases  of  accommodative  asthenopia. 

Giraud-Teulon  advises  the  application  of  the 
direct  current  with  the  positive  pole  behind  the  ear, 
the  negative  on  the  eye.  He  has  seen  a  sudden  re- 
turn of  accommodation  in  two  or  three  treatments. 

MUSCULAR  ASTHENOPIA. 

Pensier  reports  the  following  cases, — 
J.,  aged  11,  came  under  his  care  July  18.     Had 
crossed  diplopia;  divergence  at  seven  inches  =  11°, 
vision  R.  E.  =  1/4. 

I^.  Separate  exercises  with  right  eye  and  gal- 
vanism. 
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July  30, — Vision  R.  E.  =  13/20. 

At  four  inches,  divergence  =  5°.  Beyond  four 
inches, —  =  8°. 

Case  2.  — ,  aged  32,  has  severe  neuralgic  pain 
after  fifteen  minutes  work. 

July  17,  images  crossed  with  fixation  at  six 
inches;  at  eight  inches  divergence  =  21°.  Right 
and  left  eyes  are  slightly  myopic;  vision  normal. 
Galvanic  treatment. 

September  7,- — Prism  adduction  =  31° ;  abduc- 
tion =  8°. 

Normal  condition  is  restored. 

Leprince  has  found  that  static  and  galvanic 
currents  have  given  him  good  results  in  muscular 
asthenopia. 

In  one  case,  of  a  neurasthenic,  who  was  not  re- 
lieved in  spite  of  prisms  and  refractive  correction, 
Leprince  employed  with  success  high-frequency 
with  sparking  by  means  of  a  glass  electrode  to  the 
eyes. 

PAEALYSIS    OF    THE    MUSCLES. 

1.     Mrs.  W.,  aged  23,  consulted  me  Aipril  9/10. 

She  has  had  vertex  headache  since  last  Novem- 
ber constantly.  Has  seen  double  for  the  past  two 
weeks. 

Esotropia  29°  in  left  eye  from  paralysis  of  the 
left  external  rectus.  The  motion  of  the  left  eye  is 
only  to  the  median  line  outward. 

I  referred  the  case  to  Dr.  Grinker  for  examina- 
tion of  central  nervous  system.  He  diagnosed 
syphilitic  meningitis  and  prescribed  potassium 
iodide  and  inunctions  of  mercury.  I  applied  the 
alternating  current  to  her  eyes  for  twenty  minutes 
daily,  and  had  her  continue  the  medicine. 

July  7/10, — The  eye  has  improved  greatly, 
especially  in  the  last  month  and  is  now  well.  There 
is  no  headache. 
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Orthophoria  at  thirteen  inches  and  twenty  feet ; 
convergence  twelve  meter  angles      Motion  good. 

2.     Chas.  M.,  aged  81,  came  to  me  May  3/10. 

He  has  had  diplopia  since  Friday  on  looking 
down  to  the  left.  The  arteries  feel  shotty.  Hyper- 
phoria. Paralysis  of  the  left  external  and  inferior 
recti.  Vision  R.  E.  =  half  the  length  of  fingers  at 
two  feet. 

Vision  L.  E.  =  20/40  with  -^1.00. 

There  are  floating  opacities  in  the  vitreous. 

I^.  500  c.  p.  lamp  for  twenty  minutes  every 
second  day,  at  one  foot,  and  Proto-iodide  of  mer- 
cury, grs.  1/4  t.  i.  d. 

May  13.  Vision  L.  E.  =  20/33.  ^.  Alternat- 
ing current  to  eyes  for  fifteen  minutes  tri-weekly. 

July  1.  No  diplopia;  no  hyperphoria;  eye  mo- 
tions good ;  convergence  =^  6  meter  angles. 

Vision  R.  E.  =  fingers  at  three  feet,  L.  E.  = 
20/20. 

While  there  was  mixed  treatment  in  these 
cases,  I  can  only  state  it  as  an  impression  that  the 
electricity  hastened  the  recovery. 

Beard  and  Rockwell  consider  that  cases  of 
paralysis  and  paresis  of  the  external  ocular  mus- 
cles, due  to  cerebral  lesions  are  unfavorable,  while 
early  peripheral  cases  they  find  favorable, 

Benedict  says  that  in  seven  out  of  eight  cases, 
referred  to  him,  there  was  immediate  improvement. 
Paralysis  of  abducens  of  three  weeks  standing,  was 
cured  in  three  weeks  by  galvanism. 

Ball,  in  paralytic  strabismus,  applies  three  m,  a, 
of  negative  galvanism  to  the  lids,  while  others  use 
faradism, 

Erb  cites  the  following  case  of  paralysis  of  the 
right  oculomotor.  — ,  aged  70.  Occasional  diplo- 
pia. Complete  ptosis  for  two  months.  Recovery 
after  twenty-eight  applications  of  galvanism. 

My   personal    opinion    regarding   the    relative 
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merits  of  the  various  electrical  modalities  in  muscu- 
lar paralysis  is, — that,  since  a  paralyzed  muscle  may 
respond  to  an  interrupted  galvanic  current,  after  it 
has  ceased  to  react  from  faradism;  and,  since  the 
latter  has  no  effect  on  the  nerve  centre,  I  prefer  the 
former  current ;  but  a  slow  sinusoidal  current  is  still 
much  more  effective.  Electricity  is  probably  most 
frequently  used  and  less  required  in  this  disease 
than  in  almost  any  other  eye  condition,  since  there 
is  a  great  tendency  in  peripheral  cases  to  disappear 
spontaneously  or  by  hot  applications;  and  tabetic 
cases  disappear  and  relapse  uninfluenced  by  treat- 
ment. 

I  cite  another  case  which  completely  recovered 
with  the  500  c.  p.  lamp, — 

H.  R.,  aged  30,  consulted' me  November  11/11. 

The  patient  had  paralysis  of  the  right  external 
rectus,  which  had  come  on  suddenly  two  weeks 
previously. 

Esotropia  thirty  prism  degrees ;  no  ear  or  nasal 
disease;  no  history  of  syphilis.  He  came  on  ac- 
count of  double  vision.  He  had  been  under  strych- 
nia, aspirin  and  potassium  iodide  for  two  weeks 
without  improvement. 

]^.     500   c.  p.    lamp   for   twenty   minutes   tri- 
weekly. 

After  the  fourth  treatment,  there  was  no  dip- 
lopia or  paralysis  even  in  motion  to  extreme  right. 

Orthophoria  at  fourteen  feet  and  at  twenty 
inches. 

Recovery  complete. 

Leprince  considers  that  in  cases  of  muscular 
paralysis  it  is  wise  to  apply  the  galvanic  current 
directly  to  the  muscle,  after  cocainization. 
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In  paralysis  of  the  third  nerve,  Leprince  em- 
ploys the  static  current  combined  with  the  galvanic, 
using  three  to  ten  m.  a.  The  static  souffle  is  ap- 
plied to  the  lid  in  ptosis.  In  seven  cases  of  paraly- 
sis of  the  third  nerve,  he  has  seen  very  rapid  im- 
provement under  the  combined  current, — the  ptosis 
has  disappeared  and  paralysis  ceased  much  more 
quickly  than  by  the  application  of  either  current 
alone. 


CHAPTER  XII. 


OCULAR  HEADACHE. 

Of  the  total  number  of  headaches  which  occur, 
fifty  per  cent,  or  more  are  caused  by  eye  strain  due 
to  refractive  errors  and,  chiefly,  compound  hyper- 
opic  astigmatism. 

In  my  personal  experience,  eighty  per  cent,  of 
these  ocular  headaches  have  been  completely  reliev- 
ed by  refractive  correction;  ten  per  cent,  have 
been  partially  relieved;  and  the  remaining  ten  were 
not  relieved.  Of  these  latter  twenty  per  cent., 
a  considerable  number  may  be  relieved  by  the 
application  of  different  electrical  modalities :  the 
direct,  the  alternating  or  the  high-frequency  current 
applied  to  the  eyes, — and  often  by  the  a;-ray  or  pho- 
totherapy. 

1.  Miss  C.  B.,  aged  24,  consulted  me  October 
19/06. 

She  is  a  college  student.  Has  had  a  general 
headache  but  more  especially  frontal,  more  or  less 
since  childhood,  and  for  months  past  daily. 

Glasses. — Has  worn  them  since  the  age  of  ten. 
The  glasses  relieved  her  for  a  time,  but  all  summer 
an  hour 's  reading  would  cause  headache. 

R.  Eye, — lost  from  injury  at  age  of  three;  L. 
Eye,  with  glass,  20/20.  She  is  nervous  of  late  from 
hard  study.     The  glasses  are  correct. 

]^.  High-frequency  couch  for  ten  minutes  and 
vacuum  electrodes  to  the  eyes  for  ten  minutes,  daily, 
with  the  rheostat  low  on  the  solenoid. 
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October  26.  Add  head  breeze  daily  to  above 
treatment. 

December  1.     Discontinued  treatment. 

December  6.  Miss  B.  writes, — "You  have  help- 
ed me  greatly.  I  have  had  only  one  mild  headache 
in  a  week." 

April  24/07.  "I  have  scarcely  had  a  headache 
since  leaving  off  treatment ;  my  color  is  much  better 
and  I  have  gained  in  flesh. ' ' 

SUPEAORBITAL  NEURALGIA. 

2.  A .  boy  who  had  suffered  daily  for  four 
months,  had  been  treated  daily  for  a  month  w^ith 
galvanism  with  little  relief  and  was  referred  to  me 
for  treatment.  A  high-frequency  vacuum  electrode, 
the  rheostat  being  low  on  the  solenoid,  applied 
twice  daily  to  the  supraorbit  for  five  minutes  re- 
lieved the  pain  completely  in  five  days.  No  relapse 
in  one  month. 

FACIAL  NEURALGIA. 

3.  Miss  F.,  aged  16,  consulted  me  December 
28/07.  She  had  had  neuralgia  of  the  right  face  for 
two  days. 

The  eyes  and  teeth  were  normal ;  the  pain  came 
on  every  evening  during  September,  when  she  was 
out  of  doors. 

I^.  500  c.  p.  lamp  for  ten  minutes,  at  one  foot; 
the  light  intermitted  by  patient  with  a  fan. 

The  pain  disappeared  under  the  light  and  had 
not  returned  two  days  later. 

Static  electricity  has  been  found  useful  in  the 
treatment  of  facial  neuralgia  and  has  many  advo- 
cates. 

Bergonie  recommends  the  continuous  current 
and  offers  the  following  technic, — The  intensity  of 
the  current  should  be  50  m.  a.  or  more ;  the  indiffer- 
ent electrode  of  250  to  300  c.  m.  square  should  be 
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applied  to  the  back,  while  the  positive  pole  is  placed 
upon  the  painful  part.  In  grave  cases  the  current 
may  be  used  for  one  hour. 

Burch,  of  Syracuse,  N.  Y.,  reports  the  following- 
case, — 

Mrs.  W.,  aged  38,  has  suffered  from  tic  dolo- 
reux,  mostly  of  the  infraorbital  branch  of  the  fifth 
nerve,  for  three  winters.  Various  forms  of  treat- 
ment have  afforded  her  no  relief. 

Treatment, — Layers  of  absorbent  cotton  were 
applied  to  the  side  of  the  face  and  temple,  with  a 
hole  cut  in  them  over  the  eye.  The  cotton  was  satu- 
rated with  a  two  per  cent,  solution  of  sodium  salicyl- 
ate. A  metal  plate  was  placed  over  the  pad  and  at- 
tached to  the  negative  cord. 

A  similar  pad,  saturated  with  a  saline  solution, 
was  applied  over  the  upper  dorsal  and  lower  cer- 
vical region  and  connected  with  the  positive  elec- 
trode, with  a  current  of  twenty  m.  a.  for  twenty  min- 
utes. The  first  treatment  relieved  the  pain  for 
twenty-four  hours,  allowing  the  patient  a  good 
night's  rest,  such  as  she  had  not  had  for  a  month. 

The  patient  was  treated  thus  three  times  week- 
ly for  three  weeks,  when  she  was  entirely  free  from 
pain. 

Leduc  advocates  the  treatment  of  neuralgia — 
rheumatic  or  malarial — with  salicylate  and  quinine 
ionization,  in  solutions  of  two  to  three  per  cent. ;  with 
quinine  on  the  positive  electrode  and  salicylate  on  the 
negative. 

Vitek,  of  Prague,  applies  the  galvanic  current 
by  a  new  method.  In  one  case,  aged  65,  galvanism 
had  been  used  to  the  external  surface  twice  daily 
without  benefit.  He  applied  a  special  electrode  to 
the  second  and  third  trigeminal  branches  in  the 
mouth,  in  the  infraorbital  region  and  at  the  tem- 
pero-maxillary  articulation;  the  positive  pole  being 
Tised  for  five  minutes  with  one  to  one  and  one-half 
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milliamperes.  He  then  applied  the  current  to  all 
the  mucous  surfaces  of  the  jaw,  without  interrupt- 
ing the  current. 

At  the  end  of  a  week,  the  patient  was  completely 
relieved. 

Treatment  of  Facial  Neuralgia  With  the  X-ray. 
— Leprince  reports  several  cases  relieved  by  the 
aj-ray. 

1.  — ,  aged  33.  Had  had  neuralgia  of  the  first, 
second  and  third  branches  for  three  months.  Medi- 
cation had  failed  to  afford  any  relief.  The  attacks 
occurred  ten  to  twelve  times  a  day. 

I^.  Radiotherapy,  with  daily  seances  for  eight 
days ;  cessation  for  four  days ;  treatments  lasting  one 
half -hour.  There  was  a  notable  improvement  in  fif- 
teen days  and  complete  recovery  in  two  months.  No 
relapse  in  three  months. 

2.  — ,  aged  36,  has  had  neuralgia  of  the  first 
branch,  two  or  three  times  a  year,  for  eight  to  ten 
days  at  a  time.  Rayed  three  times:  Recovery. 
Relapse  seven  months  later.  One  treatment,  recov- 
ery.    No  relapse  in  four  years. 

3.  — ,  aged  32.  Has  neuralgia  of  the  second 
branch.  Four  months  duration.  Two  treatments 
secured  complete  recovery. 

4.  — ,  aged  45.  Has  had  neuralgia  of  the  sec- 
ond and  third  branches,  monthly,  for  three  years. 

The  patient  was  given  ten  treatments  during 
two  months.     Recovery  followed. 

5.  Has  trigeminal  neuralgia  of  six  months 
duration.  All  medication  has  proved  unavailing. 
Ten  daily  treatments  with  Bergonie's  method  had 
not  given  any  relief.  Radiotherapy  was  then  pre- 
scribed. After  eight  treatments,  the  patient  re- 
sumed his  work  and  sleep  and  appetite  returned. 
Three  weeks  interval  followed,  then  one  more  seance 
and  recovery  was  complete. 

6.  — ,  aged  54.      Has     had   neuralgia    of   the 
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tliird  branch  for  six  months.     Three  weeks  of  con- 
tinuous ^-ray  treatment  effected  a  complete  cure. 

CONVULSIVE   FACIAL   NEURALGIA. 

Baclere  and  Haret  have  found  the  x-v2ij  effect- 
ive in  cases  of  convulsive  facial  neuralgia  after 
surgical  methods  had  failed.  They  quote  an  illus- 
trative case, — 

— ,  aged  33.  Has  had  epileptiform  facial  neu- 
ralgia ;  has  suffered  intensely  for  seven  years.  Had 
had  all  the  upper  teeth  of  the  left  side  extracted, 
.  and,  later,  the  inferior  orbital  nerve  divided  without 
benefit.  The  Gasserian  ganglion  was  removed,  re- 
sulting in  some  amelioration  of  the  pain,  and  the 
cervical  ganglion  was  excised,  giving  some  relief. 
The  pains  recurred  ten  to  twelve  times  daily. 

The  rays  were  directed  to  the  alveolar  border 
of  the  right  superior  maxilla;  four  seances  were 
given  at  one  week's  interval  with  the  rays  directed 
into  the  interior  of  the  mouth  by  means  of  a  glass 
speculum. 

The  pain  completely  disappeared,  and  there 
was  no  return  in  one  year. 

Quadei  reports  a  case  of  one  year's  duration 
which  resisted  all  other  remedies  and  yielded  to 
electrical  treatment.  He  applied  the  carbon  pole  of 
a  Bunsen  battery  to  the  mouth,  placing  the  zinc  pole 
on  the  fifth  pair  of  nerves. 

The  patient  was  relieved  immediately  after  the 
first  treatment.  The  current  was  administered 
daily  for  one  month,  leaving  the  patient  entirely 
cured. 

Copiopia. — Eulenberg  employed  with  success, 
faradism,  to  the  episclera  over  the  ciliary  muscle. 

Laffe,  in  a  case  of  chronic  periorbital  migraine, 
which  had  resisted  all  other  treatment,  obtained  ex- 
cellent results  with  static  electricity.  I  cite  the 
case, — 
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Mdme.  A.,  aged  57.  Had  suffered  day  and 
night  for  two  months  with  vomiting  and  dizziness; 
violent  migraine.  Laffe  treated  her  with  static 
electricity,  with  souffle  moved  over  the  painful  parts. 
Spark  with  electric  friction.  She  had  thirty-four 
seances,  ten  minutes  each.     Recovered. 

Rogers  offers  the  following  technic  for  the 
treatment  of  supra — and  infra-orbital  and  ocular 
neuralgia, — 

The  500  c.  p.  lamp  should  he  applied  locally  for 
the  relief  of  pain  and  generally  as  well.  Applica- 
tions may  be  indefinitely  continued  according  to  the 
severity  of  the  disease.  The  pain  is  usually  re- 
lieved in  a  few  minutes. 

He  adds,  "I  have  seen  cases  which  had  been 
only  temporarily  relieved  by  morphia,  etc.,  cured  by 
three  to  four  treatments  with  the  500  c.  p.  lamp. ' ' 

I  agree  with  Rogers  in  this;  I  know  no  agent 
which  so  generally,  rapidly,  and  permanently  re- 
lieves pain  as  does  a  high  candle  power  lamp. 


CHAPTER  XIII. 


CONGENITAL  AND  STRASBISMIC  AMBLYO- 
PIA. 

Martin  considers  congenital  amblyopia  is  due  to 
ametropia.  The  correction  of  the  ametropia,  teno- 
tomy, and  exercise  of  vision  increase  the  acuity  of 
vision. 

Case  1.  R.  Has  2/3  of  vision  with  convergent 
strabismus. 

Vision  L.  E.  =  20/200,  and  sees  at  the  near 
point  Snellen  No.  20.  No  improvement  in  four 
months  with  visual  exercises,  nor  after  strychnia  in- 
jections. I>.  Positive  electricity  to  the  lids.  Six 
months  later  numbers  7  and  8  Snellen  were  easily 
read,  near  and  far  distant  vision  had  increased  to 
20/70. 

HEMEKALOPIA. 

Arcolio  used  static  electricity  in  seventeen 
cases  of  hemeralopia  without  appreciable  lesions. 
The  curative  effect  was  always  rapid.  The  patient 
was  cured  after  three  or  four  seances. 

In  a  second  series  of  ten  cases,  in  which  three 
were  complicated  with  retinal  infiltration,  faradism 
was  used  with  equal  success. 

AMBLYOPIA   OF    HIGH   EEFEACTIVE   EREOE. 

Cases  of  high  refractive  error,  which  are  often 
accompanied  by  considerable  amblyopia,  often  do 
not  improve  even  with  the  wearing  of  glasses  for 
considerable  periods. 
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I  have  benefited  such  patients  so  uniformly  by 
treatment  with  the  sinusoidal  current  that  I  strong- 
ly advise  its  use  in  all  cases. 

1.  P.  A.,  aged  5.  E.  E.  +  3.00  +  2.75(i  at  90^ 
=  20/80.  L.  E.  +  3.00  +  1.750,  at  00°  =  20/80. 
Sept.  5/05. 

These  glasses  were  worn  till  May  2/06,  when 
vision  in  right  eye  w^as  =  20/100.  In  left  eye  = 
20/50. 

After  the  application  of  the  alternating  current 
to  the  eyes  for  fifteen  minutes,  tri-weekly  for  two 
and  one-half  months,  the  vision  in  each  eye  had  im- 
proved to  20/25,  amply  illustrating  the  possible 
benefit  of  electrical  treatment. 

2.  September  23/11.  M.,  aged  7,  schoolboy. 
Referred  to  me  by  the  school  examiner,  on  account 
of  low"  vision,  which  with  either  eye  is  20/50  with 
correction. 

The  sinusoidal  current  was  applied  to  his  eyes 
tri-weekly  for  four  weeks,  after  which  he  read  with 
each  eye  20/30. 

3.  August  21/11.  Dora,  aged  7.  Is  wearing 
-[-  6.50  cyl.  at  90°  and  is  unable  to  read  with  these 
20/100. 

With  correction,  vision  of  either  eye  =  6/15. 
I^.     Sinusoidal  current  to  be  applied  to  eyes. 
December  5/11.     The  child  has  had  fifteen  ap- 
plications and  reads  with  either  eye  6/7. 

4.  August  22/11.  Child  aged  10.  Has  high 
refractive  error.  Vision  in  either  eye  =  20/50. 
Under  the  application  of  the  sinusoidal  current  to 
the  eyes  until  Nov.  18,  the  vision  of  the  right  eye 
improved  to  20/30  and  the  left  eye  to  20/40. 

MYOPIA. 

Dr.  Burdick  reports  that  a  Dr.  Marsh  after 
experimenting  with  the  ic-ray,  observed  that  his  eye- 
sight improved  so  much  that  glasses,  previously 
worn,  were  dispensed  with. 
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HIGH    MYOPIA. 

March,  1911.  Mrs.  M.,  aged  48.  High  myopia, 
floating  bodies  in  the  vitreous,  disseminated  atro- 
phic choroiditis.  Complains  of  considerable  pain 
in  her  eyes. 

After  four  weeks  of  galvanism  to  the  eyes  daily, 
she  says  the  pain  has  been  very  much  relieved  and 
her  sight  improved,  but  testing  shows  the  same  vis- 
ion =  20/100. 


Pig.    106. — De   Zeng   Electric    Retinoscope. 


AMBLYOPIA    EXANOPSIA    AND    STRABISMUS. 

Notwithstanding  the  contention  of  Schweigger, 
in  1883,  and  his  followers,  that  the  amblyopia  of 
strabismus  is  congenital,  I  believe  that  it  is  due  to 
the  non-fixation  of  the  eye,  or  the  so  called  amblyo- 
pia exanopsia.  For,  in  patients  under  twenty-one 
years  of  age,  vision  is  improved  by  operation  in 
ninety  per  cent,  of  the  cases. 

1.  January  12/10.  Mrs.  H.  J.  E.,  aged  30. 
Has  amblyopia  exanopsia,  or,  congenital  amblyo- 
pia. 

The  right  eye  has  been  operated  on  for  conver- 
gent strabismus. 

Vision  E.  E.  =  20/50,  with  +  5.00.  L.  E.  = 
20/50  with  +  3.50  +  1.50  at  105°. 

^.  The  sinusoidal  current  every  second  day 
for  ten  minutes  to  the  eyes. 
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Feb.  12.     Has  had  seven  treatments. 

Vision  R.  E.  =  20/33.     L.  E.  =  20/40. 

In  the  above  case,  I  am  not  aware  what  the  vis- 
ion of  the  patient  was  before  the  operation,  so  can- 
not say  whether  the  amblyopia  was  congenital  or 
due  to  the  strabismus. 

2.  — ,  aged  37.  Right  eye  has  diverged  since 
childhood  and  can  see  only  the  tips  of  the  fingers  at 
six  inches. 

Has  felt  in  danger  from  moving  objects  in  the 
street,  approaching  on  his  right  side. 

I^.  Sinusoidal  current  for  three  months.  At 
the  expiration  of  that  time,  the  patient  can  count 
fingers  at  two  feet  and  he  is  much  pleased  at  being- 
able  to  see  objects  approach  from  the  right. 

ALCOHOL  AND  TOBACCO  AMBLYOPIA. 

In  cases  of  tobacco  and  alcohol  amblyopia,  the 
withdrawal  of  the  toxics  is  naturally  followed  by 
improvement  in  vision  and  is  often  sufficient  to 
insure  recovery.  Hence  I  make  no  claim  that  it  is 
certain  that  the  use  of  electricity  hastens  the  fav- 
orable result. 

1.  April  18/05.  T.  F.,  aged  44.  Patient  has 
tobacco  and  alcohol  amblyopia.  Vision,  right  or 
left  eye  =  20/200.  His  sight  has  been  failing  for 
two  months.  Fundi;  discs  are  cloudy.  He  has 
smoked  four  to  five  cigars  daily  and  taken  fifteen  to 
twenty  glasses  of  whiskey  up  to  six  weeks  ago.  No 
sugar  or  albumen  in  the  urine. 

^.  Discontinue  the  toxics.  Sinusoidal  current 
for  ten  minutes  daily  to  the  eyes. 

May  1.     Vision  R.  E.  =  20/33.     L.  E.  =  20/50. 
May  8.     Vision  R.  E.  =  20/33.     L.  E.  20/40. 
May  30.     Vision  R.  E.  =  20/20.     L.  E.  =  20/25. 

2.  March  11/10.  J.  J.  B.,  aged  52,  accountant. 
Has  tobacco  and  alcohol  amblyopia.  His  sight  be- 
gan to  fail  three  months  ago  and  grew  worse  for  one 
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month.  He  has  smoked  twenty  pipes  a  day  since  a 
boy  of  eighteen,  and  during  the  past  four  years  has 
smoked  all  day.  He  usually  takes  two  whiskies  eacli 
day.     General  health  is  good. 

Vision  E.  E.  =  20/200.     L.  E.  =  20/100. 

Previous  Treatment.— ^maQ  Feb.  1/10, — Iodide 
of  potassium,  quinine  and  iron;  with  hypodermic 
strychnia  daily. 

I^.  The  sinusoidal  current  for  fifteen  minutes 
daily. 

March  17/10.  Vision  R.  E.  ==  20/200.  L.  E. 
=  20/66. 

Patient  discontinued  treatment. 

5.  In  this  case  of  tobacco  and  alcohol  amblyo- 
pia, vision  rose,  in  nine  days,  from  20/200  to  20/60 
in  right  eye,  and  from  15/200  to  15/18  in  left  eye, 
with  the  sinusoidal  current. 

December  23/08.  D.  S.,  aged  34.  Sight  had 
been  failing  for  ten  days.  Vision  R.  E.  =  20/200. 
L.  E.  =  15/200.  Fundi  and  fields  are  normal.  Has 
smoked  fifteen  cigars  daily  for  fifteen  years,  and 
taken  a  gallon  of  native  wine  on  Sundays  and  holi- 
days. 

1^.  Stop  alcohol  and  tobacco.  Apply  the 
sinusoidal  current  to  the  eyes  daily,  ten  volts  for  fif- 
teen minutes. 

January  2/09.  Vision  R.  E.  =  20/60.  L.  E. 
=  15/18. 

Leprince  treated  the  following  case  of  tobacco 
and  alcohol  amblyopia  with  the  constant  current, 
five  m.  a.  daily  for  twenty  minutes  with  recovery. 

A.  B.  has  had  tobacco  amblyopia  for  six  months ; 
there  is  central  scotoma  and  the  lens  14.00  has  to  be 
used  to  decipher  letters,  the  papillae  are  decolored 
and  he  has  intense  photophobia. 

Ten  treatments  with  the  constant  current  as  de- 
scribed above  were  followed  by  complete  recovery. 
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Parasotti  favored  the  use  of-  galvanism  in  to- 
bacco amblyopia. 

Romiee  observes  that  galvanism  always  pro- 
duces an  amelioration. 

Pensier  says  that  the  patient  must,  of  course, 
renounce  his  habits.     He  cites  the  following  case. 

C.  L.,  aged  52.  Had  a  habit  of  drinking  a  lit- 
tle. For  eight  months  he  had  observed  failing  vis- 
ion, especially  of  the  right  eye.  November  25,  with 
quantitative  vision,  strychnia  was  given.  Onv^ 
month  later,  there  was  no  improvement.  Exuda- 
tion along  the  vessels  and  the  papillae  are  gray. 
The  constant  current  was  applied  daily  and  after 
the  eleventh  seance  the  patient  read  easily  slightly 
enlarged  letters. 

HYSTERICAL   AMBLYOPIA. 

Hysterical  amblyopia  admits  of  so  uncertain  a 
prognosis — a  case  sometimes  recovering  in  a  very 
brief  time,  and  again,  at  the  termination  of  many 
months  without  any  treatment — that  we  cannot  be 
certain  that  the  case  has  been  benefited  with  treat- 
ment, electrical  or  otherwise.  Although  it  is  char- 
acteristic of  the  disease  to  recover  suddenly  without 
treatment,  we  may  fairly  infer,  when  a  case  has  im- 
proved gradually  after  the  use  of  electricity  or 
medication  that  the  favorable  condition  is  due  to  the 
treatment. 

1.  — ,  aged  10.  Was  referred  to  me  by  an 
oculist  who  had  treated  him  for  a  year  without  im- 
provement. 

Vision,  right  or  left  eye  =  20/80.  Vision  has 
been  failing  for  two  years.  A  diagnosis  of  retinitis 
without  pigment  had  been  made.  Extreme  nervous- 
ness; no  night  blindness;  retinal  vessels  and  discs 
normal;  field  20°  and  a  frequent  diplopia  suggest 
hysterical  amblyopia. 

After  eleven  months  of  the  alternating  current 
without  improvement,  I  thought    of    discontinuing 
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treatment,  but  gave  Mm  four  months  more,  when 
vision  in  each  eye  rose  to  20/25. 

2.  Mrs.  — ,  aged  44.  Never  had  good  eyes, 
vision  failing  for  nine  years.  Has  had  a  dozen  vol- 
untary abortions.  Fundi  normal.  Reversal  of  the 
blue  and  red  fields.  Subject  to  temporary  hemian- 
opsias. Vision  R.  E.  =  20/200.  L.  E.  =  20/100. 
The  alternating  current  was  applied  to  the  eyes  and 
the  patient  was  on  the  high-frequency  auto-conden- 
sation couch  daily  for  ten  minutes.  Vision  rose  in 
R.  E.  to  20/25.     L.  E.  /20-25. 

In  neurasthenia  and  defective  metabolism  the 
auto-condensation  couch  has  uniformly  improved 
the  patient  and  given  me  more  satisfactory  results 
than  any  other  course  of  treatment. 

Leprince  treated  successfully  five  cases  of  hys- 
terical amblyopia  with  static  souffle  to  the  closed  lids 
for  five  to  ten  minutes;  and,  in  hysterical  blepharo- 
spasm, he  found  one  seance  sufficient  for  recovery. 

Pensier  reports  a  case  of  hysterical  amblyo- 
pia,— 

— ,  aged  16  years.  Rapidly  acquired  amblyo- 
pia. Vision  R.  E.  =  nil.  L.  E.  =  light  perception. 
General  anaesthesia.  Half  an  hour  after  the  appli- 
cation of  three  twenty-franc  pieces  to  the  temple, 
the  vision  of  the  left  eye  increased  to  1/10.  R.  E. 
=  0. 

March  4.  The  vision  remained  stationary  at 
2/5.  Static  sparks  around  the  orbit.  After  a  few 
seances,  the  visual  acuity  became  normal. 

2.  F.,  aged  28.  Noticed  upon  waking  that  the 
vision  of  the  right  eye  had  disappeared.  The  left 
pupil  is  dilated.  Right  eye  has  not  even  light  per- 
ception. No  lesion  of  fundus.  The  left  eye  has  the 
same  appearance  but  w^ith  normal  vision. 

Treatment, — Heurteloup  leech  to  the  temple; 
hypodermic  strychnia;  and  direct  current  daily  for 
five  minutes.     In  six  weeks,  vision  was  restored. 


CHAPTER  XIV. 


ERRORS  OF  REFRACTION. 

In  an  article  on  Electrical  Massage  in  Errors  of 
Refraction  Samuel  J.  Harris,  of  Boston,  writes : 

It  was  my  success  in  tlie  treatment  of  atrophy 
of  the  optic  nerve,  in  glaucoma,  and  in  embolism  of 
the  central  artery,  and  the  amelioration  of  sight  in 
these  cases  by  means  of  electricity,  that  first  led  me 
to  turn  my  attention  to  its  use  in  errors  of  refrac- 
tion. I  now  use  galvanism,  faradism  and  the  high 
frequency  current,  as  may  be  indicated,  in  refractive 
cases,  but  in  this  paper  I  shall  limit  myself  to  the 
uses  of  electrical  massage.  Massage  has  been  used 
in  affections  of  the  eye  since  the  time  of  Hyppocrates 
but  it  was  left  to  Bonders  to  formally  introduce  eye 
massage  to  the  ophthalmologists  at  the  London  Con- 
gress in  1872.  Pagenstecher  has  done  more  than 
anyone  else  to  spread  the  knowledge  of  this  thera- 
peutic agent.  His  method  consists  of  '^'moving  the 
lid  as  quickly  as  possible  under  light  pressure  in  a 
radial  direction ;  starting  from  the  center  of  the 
cornea,  and  after  this,  by  making  circular  friction 
by  means  of  pressure  upon  the  upper  lid  around  and 
upon  the  sclero  corneal  margin."  Maklakow  {1893) 
employed  Edison's  pen,  taking  his  power  from  an 
electric  vibrator  which  is  capable  of  giving  9,000 
vibrations  per  minute.  The  vibrations  provoke  a 
contraction  of  the  pupil,  set  the  aqueous  humor  in 
motion,  are  transmitted  into  the  depths  of  the  eye- 
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ball,  reduce  intra-ocular  tension,  hasten  the  lym- 
phatic circulation  and  facilate  intra-ocular  exchanges.^ 
Dr.  Dormec  describes  his  method  of  massage  in  er- 
rors of  refraction  as  follows :  ' '  the  end  of  each 
thumb  is  applied  to  the  center  of  the  cornea  through 
the  upper  eyelid,  the  fingers  being  extended  flatwise 
upon  each  temple.  One  soon  acquires  the  delicacy 
of  touch  sufficient  to  feel  if  the  cornea  shifts  about 
under  the  thumb  and  to  make  the  pressure  succes- 
sive and  not  continuous.  The  duration  of  each  mas- 
sage is  about  five  minutes,  with  one  or  two  intervals 
of  rest  according  to  the  individual  sensibility.  The 
pressure  may  be  applied  quickly  or  slowly;  even- 
tually, 500  pressures  are  made  in  the  sitting.  It  is 
necessary  in  asthenopia  scarcely  to  touch  the  eye 
at  first,  or  the  patient  may  give  u.p  the  treatment 
after  the  third  or  fourth  day. ' ' 

In  September,  i5><9<J,  I  began  by  using  Maklakow's 
electric  vibratoiy  massage,  then  Domac's  pressure 
massage,  finall}^  using  pneumo  massage,  taking  m}" 
power  from  an  electric  motor  with  pump  attachment 
and  later  using  vibratory  massage  taken  from  the 
handle  of  one  of  our  new  electric  vibrators.  I  have 
found  pneumo  and  vibratoiy  massage  almost  of 
equal  benefit  and  both  superior  to  the  ordinary  pres- 
sure massage.  The  vibrations  taken  from  the  trans- 
former and  the  vibrator  are  more  accurate  and  can 
be  better  regulated  than  those  of  the  ordinary  digital 
pressure  massage,  as  well  as  being  much  more  agree- 
able to  the  patient ;  and,  I  think,  are  both  superior  to 
digital  pressure  massage.  I  often  use  pneumo  and 
vibratory  massage  on  the  same  patient,  usually 
starting  with  the  pneumo  and  ending  with  the  vi- 
bratory^, excepting  in  cases  where  I  wish  to  get  very 
deep  pressure,  then  I  employ  vibratory  massage  and 
use  the  vibrator  placed  in  the  palm  of  my  hand,  giv- 
ing the  vibrations  with  the  forefinger  on  the  eyeball, 
just  over  the  cornea.    In  using  pneumo  massage,  we 
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may  use  a  rubber  capped  massage  handle  or  may  use 
glass  eye-cups  connected  with  the  machine  by  a  rub- 
i)er  tube.  The  force  is  taken  from  a  transformer 
and  a  pump  attachment.  The  nipple  of  the  pump  is 
placed  at  a  point  two-thirds  distance  to  the  right 
wlien  we  obtain  alternate  compression  and  suction. 


Fig.  107.. — Pneumo-Massage  Glass  Cup. 


Great  care  should  be  exerted  that  the  stroke 
does  not  cause  any  discomfort — the  slower  the 
stroke,  the  better  it  is.  The  best  results  are  obtained 
with  50  to  250  vibrations  per  minute.  In  using  the 
vibrator,  one  may  use  a  shallow  cup  vibratode  placed 
on  the  eyeball,  or  may  place  the  vibrator  handle  in 
the  palm  of  the  hand,  where  we  obtain  about  four 
hundred  vibrations  per  minute,  the  forefinger  being 
placed  upon  the  centre  of  the  cornea  through  the 
upper  lid.  Irreparable  injury  may  be  done,  such  as 
retinal  detachment,  unless  one  is  extremely  careful, 
and  I  believe  this  method  should  be  practiced  only 
by  an  expert.  I  prefer  my  finger  to  the  cup-vibra- 
tode.  If  a  sitting  is  given  with  both  pneumo  and 
vibratory  massage,  about  two  to  two  and  one-half 
minutes  should  be  a:iven  to  each.    The  fibres  of  the 


366  ELECTRICITY  IN  DISEASES  OE  THE  EYE. 

zonule  of  zinn  are  stretclied  by  each  pressure  upon 
the  cornea  and  finally,  the  zonule  is  lengthened.  The 
action  of  the  ciliary  muscle  being  increased,  the 
power  of  accommodation  is  rapidly  augmented.  The 
fibres  of  the  zonule  permanently  remain  more  or 
less  distended,  which  accounts  for  the  diminution  of 
the  hypermetropia. 

Method  of  Procedure. — Visual  acuity  is  noted 
with  and  without  refractive  correction.  The  eyes 
are  massaged  for  two  to  five  minutes  for  ten  con- 
secutive days,  the  refraction  noted  at  each  sitting; 
and  at  the  end  of  ten  massages,  the  refraction  is 
again  carefully  noted.  I  find,  in  many  cases,  the 
effect  of  the  massage  has  been  so  beneficial  that  no 
glasses  are  needed  and,  in  others,  a  weaker  glass 
than  would  have  been  needed  before  the  massage 
treatment. 

Hypermetropia. — Out  of  two  hundred  children^ 
ranging  from  ten  to  fifteen  years,  having  a  hyper- 
metropia of  .50  to  3.00,  D,  one  hundred  of  them 
have  been  able  to  go  without  glasses,  fifty  of  them 
needed  only  very  weak  glasses,  and  the  other  fifty 
required  glasses  less  than  half  the  strength  of  those 
they  originally  wore.  In  some  cases,  the  improve- 
ment is  immediate,  and  in  others,  it  is  not  noticed 
until  after  the  ten  sittings.  In  forty  per  cent  of  the 
cases,  ranging  from  fifteen  to  twenty  years,  no 
glasses  were  needed;  in  sixty  per  cent,  ranging  in 
age  from  twenty  to  fifty,  I  was  able  to  reduce  the 
error  and  prescribe  weaker  glasses  than  would  have 
been  required  before  the  treatment. 

Amblyopia.  —  Where  the  eye  is  blind  from 
disease,  I  massage  the  eye  for  ten  consecutive  days  : 
if  vision  improves  after  the  first  day,  it  is  a  good 
augury;  as  soon  as  sight  is  a  little  improved,  I  pre- 
scribe glasses  which  correct  the  ametropia,  so  that 
the  eye  is  capable  of  seeing  without  the  aid  of  the 
souncl  eye,  which  is  then  atropinized  for  some  ten 
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days,  when  glasses  are  prescribed,  correcting  the 
iiypertropia  remaining.  I  have  used  this  treatment 
in  about  twenty-one  amblyopic  eyes  with  great  suc- 
cess. In  case  there  is  squint,  hyperphoria,  exophoria 
or  esophoria  (and  ^0  to  70  per  cent  of  all  squinting- 
eyes  are  amblyopic),  I  combine  the  above  treatment 
with  moderate  pressure  to  the  spine,  with  the  ball 
on  each  side  from  the  occiput  to  the  sixth  cervical, 
because  of  the  effect  on  the  muscles  of  the  eye. 

Asthenopia.  —  There  are  three  varieties,  mus- 
cular, retinal  and  accomodative,  the  latter  by  far 
the  most  common.  I  have  seen  such  a  large  number 
of  these  accommodative  cases,  where  all  forms  of 
ordinary  treatment  had  failed,  that  massage  seems 
like  a  j)anacea.  In  massaging  such  cases,  it  is  nec- 
essary at  first  to  scarcely  touch  the  eye.  I  begin 
with  massage  of  the  eye  followed  with  interrupted 
vibration  to  the  spine.  In  one  hundred  of  these  cases 
massage  enabled  50  per  cent  to  go  without  glasses ; 
in  20  per  cent  the  symptoms  were  relieved  by  wear- 
ing glasses  weaker  than  had  been  worn  before. 

Myopia. — I  subject  these  cases  to  massage.  In 
more  than  one  hundred  and  fifty  of  these  cases,  of 
young  subjects  with  slight  myopia,  in  40  per  cent 
glasses  became  less  useful.  In  10  per  cent  sight  im- 
proved from  1/4  of  vision  to  2-3  of  normal  or  to 
normal  with  the  same  glasses.  In  high  myopia,  70 
%  of  the  cases  improved.  In  progressive  myopia, 
the  increase  was  stopped  in  60  per  cent.  In 
these  cases,  it  is  necessary  that  the  seances  be  num- 
erous and  repeated  for  two  to  three  months  in  the 
course  of  a  year.  In  certain  myopes,  vision  aug- 
ments as  the  massage  increases. 

Astagmatism. — I  designed  a  spherical  eye-cup 
with  a  partition  on  each  side  of  the  cup  to  allow 
the  air  to  massage  any  meridian  desired.  So  far, 
my  success  has  been  all  I  expected,  but  it  has  not 
been  in  use  long  enough  to  state  what  the  results  of 
its  use  will  be. 
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Presbyopia. — I  have  found  that  by  massage  20 
per  cent  of  these  cases  may  postpone  the  wearing 
of  glasses.  I  believe  the  improvement  is  due  to  the 
mechanical  action  upon  the  crystalline  lens  and  the 
tonic  effect  upon  the  ciliary  muscle. 

Conclusions  in  Part. — I  believe  the  amelioration 
of  sight  may  be  divided  into  three  groups  : 

1.  Mechanical  action,  as  regards  the  zonule  and 
the  crystalline  lens. 

2.  Tonic  action  upon  the  ciliaiy  muscle  and  the 
accommodation. 

3.  Trophic  action  (circulatory,  secretory  and  ex- 
cretory), upon  all  the  intraocular  tissues  and  liq- 
uids, ciliary  glands,  chorio-capillaris,  retina,  etc.  I 
believe  electricity  in  its  various  forms  to  be  one  of 
the  greatest  additions  to  the  armamentarium  of  the 
ophthalmologist,  and,  in  the  future,  must  become,  his 
greatest  ally. 

THE  OPHTHALMO  DIAPHAlSrOSCOPE. 

Dr.  H.  Gradle,  of  Chicago,  in  a  personal  com- 
munication, says:  "By  this  illuminator,  the  poste- 
rior parts  of  the  eye  can  be  very  well  explored  for 
tumor,  retinal  detachment,  or  vitreous  opacities. 
The  instrument  is  an  eighty  candlepower  Tungsten 
lamp,  enclosed  within  a  water  jacket,  which  is  a  re- 
flector. It  is  used  by  putting  it  into  the  mouth  of 
the  patient.  We  get  a  fair  view  through  the  dilated 
pupil  of  the  posterior  orbit.  It  is  also  used  for 
transillumination  of  the  accessory  sinuses." 

AN   IMPROVED   ELECTRIC    OPHTHALMOSCOPE. 

Dr.  "Wilbur  B.  Marple,  of  New  York,  in  offering 
this  new  instrument,  writes:  "I  want  to  say  that  it 
is  Dr.  Dennett's  ophthalmoscope,  with  two  or  three 
modifications.  The  lamp  is  moved  up  and  down  by 
means  of  a  little  knob.  In  the  use  of  the  ordinary 
reflecting  ophthalmoscope,  the  most  difficult  thing  to 
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learn  is  the  management  of  the  illumination.  In  my 
electric  ophthalmoscope,  the  illumination  takes  care 
of  itself,  and  this  renders  it  especially  useful  to  the 
medical  man — not  an  ophthalmologist.  My  electric 
attachment  can  be  put  on  any  form  of  ophthalmo- 
scope to  which  the  individual  is  accustomed. ' ' 

Dr.  G.  E.  DeSchweinitz,  of  Philadelphia,  said 
that  he  has  never  used  an  electric  ophthalmoscope 
that  is  so  complete  and  satisfactory.  That,  for  the 
study  of  opacities  in  the  media,  it  is  entirely  satis- 
factory. That,  with  it,  indirect  ophthalmoscopy  does 
not  seem  as  readily  employed  as  with  the  ordinary 
ophthalmoscope,  although  when  more  familiar  with 
the  instrument  he  expects  to  find  it  respond  to  every 
requirement. 


Fig.   108. — Dr.   Dennett's   Electric   Opttialmoscope,   Improved 
by  Dr.  Marple. 


The  Dennett  electric  ophthalmoscope  affords  a 
means  of  examining  a  patient  in  any  position  and  of 
readily  directing  the  light.  It  also  yields  a  modified 
light  for  fundus  examinations — the  advantages  of 
which  have  been  pointed  out  by  Suker. 


CHAPTEE  XV. 


MALIGNANT  DISEASES  OF  THE  EYE. 

EPITHELIOMAS  AISTD  SAECOMAS. 

Leprince  writes :  In  case  extirpation  is  refused 
by  the  patient,  or  plastic  operation  produces  too 
much  deformity,  we  have  at  our  disposal  a;-rays, 
high-frequency  sparks,  the  fulguration  of  Keating- 
Hart,  the  electro-coagulation  of  Doyen  and  the  ap- 
plication of  radium. 

X-rays. — Observations  regarding  the  cure  of 
epithelioma  of  the  lids  by  x-tsljs  are  no  longer  ques- 
tionable. Nevertheless,  the  disease  is  particularly 
tenacious  and  often  demands  extirpation.  Always, 
after  excision  we  advise  the  use  of  x-ysljs,  which 
prevent  recurrence. 

Certain  granular  epitheliomas  are  very  tena- 
cious. In  these  cases,  high-frequency  sparking  com- 
plet-es  the  recovery.  A  treatment  daily  for  eight 
days  usually  suffices. 

High-F requency . — Sparks  taken  from  the  reson- 
ator, have  been  employed  with  remarkable  re- 
sults in  the  treatment  of  small  epitheliomas  of  the 
face.  Bordier  considers  the  procedure  an  enormous 
advance  over  the  former  electrolytic  methods,  not 
alone  on  account  of  its  rapidity  and  convenience  of 
application,  but  also  on  account  of  the  superiority 
of  the  esthetic  results, — the  cicatrix  being  much  less 
visible,  than  after  the  use  of  the  electric  needle.  Be- 
sides,  the  high-frequency  would   be  preferable   to 
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photo-  and  radiotherapy — these  two  last  procedures 
being,  by  contrast,  indicated  in  extensive  epithelio- 
mas. 

Oudin  considers  this  method  as  the  treatment  of 
choice  in  small  epitheliomas  of  the  skin  and  mucous 
membrane,  not  only  because  one  can  limit  the  action 
of  the  sparks  with  greater  facility,  but  also  because 
of  the  rapidity  of  the  results.  The  number  of  treat- 
ments never  exceeds  twentv-three. 


Fig.    109.— High    Frequency    Machine. 
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Like  Bordier,  Oudin  prefers  high-frequency  to 
the  x-TdLj,  which  is  often  difficult  to  use  on  account 
of  the  location  and  slight  extent  of  some  of  these 
neoplasms;  for  instance,  the  ala  of  the  nose  or  angle 
of  the  eye.  One  can  employ  a  conical  metallic  elec- 
trode. The  flowing  of  the  balls  of  sparks  may  be 
regulated  so  as  to  have  only  a  spark  of  two  to  three 
m.  m.  The  operator  holds  the  left  hand  of  the  pa- 
tient with  his  left  hand,and,  holding  a  hand  electrode 
in  his  right  hand,  applies  the  point  of  the  cone  to  the 
skin. 

After  continuing  the  spark  for  a  minute  upon 
the  tumor,  he  gradually  releases  the  hand  of  the  pa- 
tient. When  the  surface  commences  to  pale,  he 
separates  the  cone  a  little  from  the  tissue  and  the 
sparks  become  longer.  The  operator  has  the  advan- 
tage of  producing  anesthesia  of  the  skin  in  propor- 
tion to  the  application. 

Leprince 's  method  is,  in  his  own  words :  "With 
the  electrode  connected  with  the  Oudin  Resinator,  I 
lightly  touch  the  skin  and  make  a  fresh  series  of 
sparks.  Following  this,  I  make  with  a  conical  elec- 
trode, a  light  fulguration  at  the  point  of  contact, 
then  at  a  slight  distance.  So  soon  as  the  skin  begins 
to  white  all  around  the  tumor,  I  interrupt  the  treat- 
ment  to  resume  it  eight  days  later.  The  pain  is  very 
bearable,  the  sparks,  at  first,  being  very  light  and 
progressively  increased  by  the  aid  of  a  regulating 
electrode." 

Fulguration. — The  results  obtained  by  Dr. 
Keating-Hart  by  the  employment  of  fulguration  in 
very  painful  cancers  of  the  face  with  the  extension 
to  the  orbit  and  eye  are  very  impressive.  I  cite  five 
of  his  cases. 

1.  — ,  aged  75.  In  the  St.  Louis  hospital. 
There  is  an  exceedingly  painful  epithelioma  of  the 
left  eye.  Fulguration  in  April,  1908.  Eemoval  by 
Prof.  GMutier,  by  curettage.     Prudence  prevented 
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the  cleaning  out  of  the  frontal  sinus  involved.  Per- 
fect cicatrization  of  all  the  region  fulgurated.  Dis- 
appearance of  the  intense  pain.  Radium,  previously 
used,  had  failed.    Partial  success. 

2.  — ,  M. — a  patient  of  Dr.  Villard  of  Mar- 
seilles— has  epithelioma  of  the  eye,  the  maxil- 
lary sinus  and  the  ethmoid.  Severe  pain.  Fulgura- 
tion  on  September  30,  1907.  Curettage  of  the  bone 
and  enucleation  of  the  eye.  Suppression  of  pain 
and  cicatrization  during  one  year  and  a  half.  Prob- 
ability of  relapse  very  slight. 

5.  M.  B.,  aged  55.  Epithelioma  relapsed  to 
former  painfulness  in  the  region  of  the  oculo-maxil- 
lary  and  subjacent  bone.  Had  several  previous  suc- 
cessive operations  and  radiotherapy  without  success. 
Severe  pain.  A  fulguration  and  curettage,  and 
sparking.  Cicatrization  nearly  complete  and  disap- 
pearance of  pain.  Curetted  seven  months  later. 
Since  then,  the  vast  bony  cavity  has  completely 
filled  up.  The  patient  no  longer  suffers  and  presents 
an  appearance  of  health  during  the  past  year  and 
eight  months. 


Pig.  110. — High  Frequency  Fulguration  Electrode. 

4.  M.  v.,  78  years.  Parenclmnatous  epithelio- 
ma of  an  encephaloid  lobular  type  in  the  right  naso- 
ocular  region  involving  the  osseous  surfaces.  Ful- 
guration. Amputation  and  excision  of  lesions, 
avoiding  the  angle  of  the  eye.  Recovery  in  eighteen 
months. 

5.  M.,  aged  50.     Epithelioina  at  the  angle  of 
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the  eye  and  of  the  adjacent  bone.  Caillaux  of  Mo- 
naco had  made  a  great  number  of  operations  and 
ic-rayed  without  success.  The  first  fulguration  was 
in  May,  1907.  Eemarkable  cicatrization.  Slight  re- 
touching in  May,  1908,  February,  1909,  and  July, 
1909.     Good  condition  thereafter. 

6.  M.,  aged  61.  Epithelioma  of  eye  and  an- 
trum had  been  treated  by  radiotherapy  with  some 
improvement  by  Dr.  Brock.  In  February,  1908,  the 
eye  had  been  enucleated.  Cicatrization  was  not  com- 
plete. Fulguration  February  10,  1909,  and  curettage 
of  the  superior  maxilla  with  excision  of  the  soft 
parts.     Cure  complete  eight  months  ago. 

Tousseau  has  also  employed  fulguration  with- 
out surgical  ablation.  If  fulguration  has  not  been 
effectual,  there  will  not  be  any  modification  of  the 
appearance  of  the  doubtful  parts.  Nevertheless,  it 
is  not  a  method  that  w^e  can  neglect  in  case  of  in- 
volvement of  the  sinuses  and  cavities  of  the  face 
when  they  have  been  previously  curetted. 

Mary  Cushman  Rice,  of  Chicago,  advocates  the 
high-frequency  current  with  the  glass  vacuum  elec- 
trode as  an  adjunct  to  the  ic-ray,  in  the  treatment 
of  epithelioma,  rodent  ulcer,  etc. 

1.  Epithelioma  below  the  left  eye.  I  gave  both 
the  ic-ray  and  high-frequency  current  at  the  same  sit- 
ting, says  Dr.  Rice.  Suspended  treatment  after  re- 
action following  the  fifth  sitting.  A  month  later,  the 
growth  had  disappeared. 

2.  Epithelioma  below  the  eye.  Twenty-one 
treatments  by  the  a::-ray.  Dermatitis.  Then  recov- 
ery under  glass  vacuum  high-frequency  electrode. 

It  is  to  be  noted  that  in  this  case,  when  the 
ic-ray  alone  was  used,  twenty-one  treatments  were 
given  as  compared  with  five  in  case  1,  in  which  the 
x-vsij  and  high-frequency  were  used  at  the  same 
sitting. 

In  a  personal  communication,    Dr.    Rice    cites 
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three  other  cases,  in  which  she  attributes  success 
largely  to  the  mixed  treatment: 

1.  Mr.  P.  has  a  rodent  nicer  below  the  right 
eye.  It  failed  to  heal  after  three  months '  treatment 
with  x-T8ij.  Three  applications  of  the  high-fre- 
quency spark  vacuum  tube  resulted  in  complete  cure. 

2.  Mrs.  A.  Epithelioma  on  the  nose.  Fifteen 
a:;-ray  treatments  and  two  treatments  by  fulguration 
cured  the  case. 

3.  Mrs.  T.  Epithelioma  on  upper  lip.  Much 
improvement  after  four  months '  treatment  by  x-ray, 
but  healed  after  three  treatments  with  fulguration 
electrode. 

Dr.  Eice  adds :  "I  have  treated  many  moles, 
warts  and  pigmented  naevi  by  fulguration,  with  ex- 
cellent success  both  as  to  permanency  of  cure  and 
cosmetic  effects." 

John  Mclntyre,  of  Glasgow,  says:  ''Judging 
from  the  workers  with  whom  I  have  come  in  per- 
sonal contact,  I  should  say  that  the  most  striking 
results  in  lupus,  rodent  ulcers,  and  superficial  epi- 
thelioma have,  so  far,  been  obtained  by  means  of 
the  excited  a;-ray  tube.  Where  an  operator  has 
asked  my  opinion  as  to  the  most  useful  of  these 
agents, — Pinsen  light,  high-frequency  current  and 
^-rays, — in  these  three  affections,  and  when  he  has 
been  desirous  of  selecting  one,  I  have,  of  late,  sug- 
gested o^-rays  in  preference  to  the  other  two." 

Newcomer,  of  Philadelphia,  has  successfully 
treated  thirty  cases  of  lupus  with  the  ic-ray,  few  of 
which  have  shown  any  disposition  to  recur. 

Ring  says  that  in  a  considerable  group  of  cases 
of  epithelioma,  several  of  which  were  inoperable,  all 
recovered  under  the  a;-ray. 

Mayou,  Pusey,  J.  Green,  Jr.,  C.  L.  Leonard  and 
others  report  cures  in  all  cases  treated  with  the 
rr-ray.     Pusey  says:     "No  relapse  in  three  years." 
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Sweet  had  eighteen  successes  out  of  twenty 
treated  with  the  tc-ray. 

Be  Schweinitz  had,  in  six  cases,  four  recoveries 
and  two  were  possibly  aggravated. 

Neiswanger,  of  Chicago,  in  a  personal  communi- 
cation, writes  thus  of  small  epitheliomas,  especially 
about  the  eyes :  My  recent  experience  more  firmly 
convinces  me  that  zinc  cataphoresis  is  the  best  meth- 
od of  destroying  epithelioma,  one  application  being 
all  that  is  necessary. 

Technic.—l  employ  a  saturated  solution  of  zinc 
sulphate  on  the  anode  with  a  platinum,  aluminum 
or  block  tin  electrode,  around  which  a  pledget  of  cot- 
ton is  wound.  The  cathode  pad  of  a  constant  cur- 
rent is  placed  on  an  indifferent  point.  The  cotton 
is  saturated  with  a  ten  per  cent  solution  of  cocaine 
and  applied  to  the  lesion,  using  five  to  ten  m.  a.  for 
five  minutes.  The  cotton  is  then  squeezed  dry, 
dipped  into  the  zinc  solution  and  applied  to  the  sore. 
The  current  applied  varies  with  the  size  of  the  lesion 
— from  three  to  ten  m.  a.— and  is  continued  until 
every  portion  is  turned  white. 

I  cite  two  cases : 


Fig.  111.— Neiswanger's  Cataphoric  Electrode. 


1.     Mr.  S.,  aged  65,  has  epithelioma  on  central 
margin  of  lower  lid ;  which  has  eaten  out  a  V-shaped 
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piece  one-eighth  of  an  inch  deep.  One  application 
to  the  everted  lid  made  a  complete  cure. 

2.  K.,  aged  60.  Referred  by  Dr.  E.  J.  George. 
Has  an  epithelioma  involving  entire  canthus  of  left 
eye.  One  application  was  sufficient;  the  Doctor  re- 
porting that  the  "case  was  entirely  well  in  two 
weeks. ' ' 

Concerning  the  efficiency  of  the  500  candlepower 
lamp  in  the  treatment  of  epithelioma,  Rogers  writes : 
If  the  necrotic  process  has  reached  an  inaccessible 
point,  or,  if  it  has  reached  a  point  so  near  the  eye 
that  cauterization  would  destroy  the  eyeball,  the  case 
is  inoperable  unless  the  globe  is  first  enucleated.  All 
those  cases  in  which  the  destruction  of  tissue  is  not 
extreme,  or  in  which  the  effected  bony  and  glandular 
structure  may  be  surgically  removed,  may  be  suc- 
cessfully treated  with  the  500  candlepower  lamp. 

Teclinic. — Apply  ten  per  cent  cocaine  to  the  sur- 
face for  fifteen  minutes.  Remove  all  moisture.  Dip 
six  to  eight  pieces  of  1/16  inch  asbestos  paper  in 
water  and  remove  superfluous  moisture.  Make  a 
hole  in  the  sheets  a  little  smaller  than  the  lesion. 
Mould  the  asbestos  papers,  one  at  a  time,  around 
the  lesion  including  the  indurated  edge.  The  thick- 
ness of  the  pad  should  protect  the  underlying  parts 
from  being  blistered.  The  500  c.  p.  lamp  should  be 
brought  close  to  the  lesion.  Cauterize  thoroughly 
and  destroy  the  disease  by  one  application.  Apply 
the  lamp  daily  afterwards  to  hasten  recovery  and 
prevent  the  formation  of  a  cicatrix. 

Chronic  Ulcer. — Dr.  F.  B.  Bishop  reports  a  case 
of  chronic  ulcer  successfully  treated  by  metallic 
electrolysis,  after  the  ir-ray  and  high-frequency  cur- 
rents had  failed. 

— ,  aged  60.  A  scaly  spot  had  appeared  just 
below  the  inner  canthus  fourteen  years  previously. 
This  broke    down    and    appeared   malignant.     The 
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iilcer,  the  size  of  a  twenty-five  cent  piece,  exuded  a 
dirty  pus. 

The  rr-ray  was  applied  for  ten  minutes,  every 
other  day  for  ten  treatments,  but  the  ulceration 
spread  more  rapidly.  The  high-frequency  was  then 
used  daily  for  two  weeks ;  then  on  alternate  days, — 
the  x-vdij  being  used  every  second  day,  for  two 
weeks  more.  The  ulcer  had  grown  and  threatened 
the  destruction  of  the  eye.  I  decided  to  stop  the 
;z;-ray  and  to  try  a  modified  method  of  Dr.  Massey. 

With  a  zinc  electrode,  well  amalgamated  with 
mercury,  a  current  of  eight  m.  a.  applied;  the  posi- 
tive electrode  held  to  the  ulcer  and  moved  around. 
This  was  kept  up  till  the  whole  surface  was  whit- 
ened. In  all,  ten  treatments  were  given  with  rapid 
healing  of  the  ulcer,  which  remained  well  after  three 
months. 

Sarcoma. — Dr.  J.  E.  Harper,  of  Chicago,  re- 
ports a  case  of  melano  sarcoma,  successfully  treated 
Iby  the  rr-ray. 

Mr.  H.,  aged  23.  There  is  a  growth  on  the 
sclera  of  one  year's  duration.  It  was  excised,  leav- 
ing three  small  dark  spots  of  cancerous  pigmenta- 
tion. Treatment  with  the  ^-ray  began  a  week  later 
and  continued  for  three  to  five  minutes  daily,  with 
sometimes  two  or  three  days  discontinuance,  for  a 
month,  when  there  was  left  one  speck  of  pigmenta- 
tion. Nine  and  one-half  months  later,  the  appear- 
ance indicated  there  was  no  likelihood  of  its  return. 

Rodent  Ulcer. — G.  H.  Stover,  of  Denver,  cites 
two  cases  of  effective  use  of  the  ic-ray  in  malignant 
eye  disease : 

1.  Eoclent  ulcer  at  internal  canthus.  A  lump 
appeared  six  years  previously.  It  improved  under 
forty-five  exposures  to  the  a?-ray. 

2.  Carcinoma  below  the  canthus,  of  four  years' 
duration.  Recovery  after  twenty-two  exposures  to 
the  rr-ray. 
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Leprince  considers  that  the  high-frequency, 
with  effluve  and  sparking  gives  the  most  satisfactory 
results  in  lupus  erythematosa;  but  in  tuberculous 
lupus,  he  prefers  the  ic-ray  and  phototherapy. 

Bordier  uses  Krohmayer's  lamp  in  treating 
lupus.  He  gives  exposures  of  fifteen  to  twenty  min- 
utes, with  the  quartz  lens  applied  to  the  skin.  The 
therapeutic  result  is  much  more  satisfactory  and 
beautiful  than  with  radiotherapy. 

Radiotherapy  is  the  method  of  choice  in  the 
treatment  of  large  surfaces. 

Xanthelasma.  —  Leplat,  of  Lieges,  considers 
the  treatment  of  xanthelasma  to  be  essentially  elec- 
trical. He  uses  a  hypodermic  cathode  needle  for 
injection,  applying  two  to  four  m.  a.  through  this 
needle,  which  is  left  till  it  is  encircled  with  foam. 
Nine  seances  are  given. 

Villard  and  Bosc  employ  a  bipolar  needle  with 
six  to  eight  m.  a.  The  skin  becomes  greenish  and 
bloated.     Recovery  occurs  in  three  or  four  weeks. 

Epithelioma  of  the  Orbit. — Dr.  A.  T.  Bristow, 
of  Brooklyn,  reports  a  case  of  epithelioma  of  the 
orbit,  successfully  treated  by  the  a;-ray.  The  case 
was  in  the  hospital  for  thirteen  months  and  was  un- 
suited  for  operation. 

X-ray  treatments,  of  fifteen  minutes'  duration, 
were  given  every  second  day  until  fifteen  had  been 
given;  after  which,  twice  weekly.  The  patient  was 
treated  without  a  shield  and  only  the  diseased  tis- 
sues were  acted  upon. 

Sarcoma  of  the  Orhit. — Morton,  of  New  York, 
injects  the  tumor  with  quinine  bichloride,  which  be- 
comes phosphorescent  under  the  x-raj,  and  is  thus 
influenced  by  a;-rays,  violet  and  ultra-violet  rays. 

Fox  reports  a  case,  inoperable,  involving  the 
orbit  and  accessory  sinuses,  which  was  apparently 
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cured  by  fifty  exposures,  with  a  high  tube  at  ten 
inches,  for  five  minutes  daily  during  four  weeks, 
then  less  frequently. 

Beclere  had  a  case  of  sarcoma  of  the  orbit  of 
four  years '  duration,  which  had  been  twice  operated 
upon,  and  he  succeeded  in  curing  it  with  a;-rays. 

Kienboch  treated  a  growth  of  seven  years' 
standing,  which,  after  thirteen  exposures  to  the 
x-TSij,  entirely  disappeared. 

Theobold  reports  an  operable  case  which  recov- 
ered by  raying  in  seven  months. 

Pfahler  had  three  cases  recover  and  one  fail  to 
improve  with  .3:;-ray  treatment. 

Westcott,  of  Chicago,  in  a  case  of  incompletely 
exenterated  sarcoma,  rayed  the  patient  for  three 
months.    Eecovery  and  no  recurrence  in  one  year. 

Bull,  in  eight  cases,  has  not  found  x-iajs  of 
any  value  either  before  or  after  operation,  except  in 
relieving  the  pain. 

Vascular  Tumors  of  the  Orbit. — Barry  treats 
these  by  electrolysis,  using  one  needle  or  a  bipolar 
needle,  with  a  current  of  ten  m.  a.  for  five  minutes. 

Carcinoma. .  Bulson,  with  four  extensive  cases, 
reports  two  cured ;  one  probably  cured  by  x-raj ;  the 
fourth  discontinued  treatment. 

Bull  cites  two  extensive  cases,  involving  the 
orbit :  one  was  cured  by  twenty-seven  exposures  and 
the  other  by  thirty-four. 

Wurdemann,  of  Milwaukee,  reports  a  case,  in 
which  the  orbit  had  been  exenterated,  and  parts  of 
the  adjacent  bones  removed.  He  exposed  it  several 
times  weekly  to  the  a;-rays  for  two  years,  with  com- 
plete recovery. 

ORBITAL   CELLULITIS. 

I  cite  the  following  interesting  case  of  orbital 
cellulitis,  illustrative  of  the  benefit  of  phototherapy 
and  a:-ray  treatment. 
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A  boy,  fifteen  years  of  age,  consulted  me  about 
his  eyes ;  the  right  one  had  been  red  for  eight  days ; 
proptosis  one-quarter  of  an  inch  directly  forward; 
eye  nearly  immobile ;  vision  20/200 ;  no  pain  or  ten- 
sion ;  choked  disc ;  hazy  vitreous ;  retinal  veins  large 
and  tortuous;  the  left  eye  slightly  involved.  Dr. 
Brawley,  in  consultation,  concurs  in  the  opinion  that 
the  accessory  sinuses  are  normal. 

Treatment. — Aspirin,  violet  light  50  c.  p.  for 
half  an  hour  daily,  iodonucleoid,  exploratory  incis- 
sions  to  the  apex  of  the  orbit.  No  pus  appears.  No 
improvement. 

I  seriously  considered  the  advisability  of  re- 
moving the  eye,  but  concluded  to  first  test  the  effect 
of  a;-ray  treatment,  combined  with  the  use  of  the 
■500  c.  p.  lamp.  The  former  was  used  for  eight  min- 
utes daily  and  the  latter  for  a  half -hour  twice  a  day. 

In  five  weeks,  recovery  was  complete  with  vision 
20/20.  The  x-vsij  seems  the  more  important  fac- 
tor in  the  recovery,  as  a  50  c.  p.  lamp  had  been  prev- 
iously used,  though  the  500  c.  p.  may  have  been  more 
effective. 


CHAPTEB  XVI. 


ELECTRICITY  AN  AID  IN  THE  DIAGNOSIS 
OF  EYE  DISEASES. 

Regarding  Electro  Diagnosis  in  Eye  Disease, 
Sinclair  Tousey,  of  New  York,  writes: 

It  has  been  known,  for  a  long  time,  that  the  pas- 
sage of  electric  currents  through  the  eye  would  oc- 
casion luminous  sensations,  and,  that  the  making 
and  breaking  of  the  current,  and  changes  in  its  in- 
tensity were  especially  productive  of  these  sensa- 
tions. The  color  and  shape  of  the  luminous  subjec- 
tive image  have  varied  so  greatly  under  similar  con- 
ditions that  it  is  probable  they  are  different  in  differ- 
ent individuals.  It  is  supposed  that  there  is  no  di- 
rect communication  between  the  strength  of  the 
current  and  the  color  and  intensity  of  this  luminous 
image.  The  luminosity  is  certainly  not  excited  by 
electrification  of  the  brain  itself.  Currents  which 
pass  between  the  electrodes  placed  at  the  two  sides 
of  the  head  do  not  produce  any  sensation  of  light, 
although  it  has  been  proven  that  such  currents,  even 
if  as  weak  as  1  m.  a.  do  actually  traverse  the  brain 
substance.  Currents  applied  to  the  temples,  how- 
ever, do  sometimes  produce  luminous  sensations, 
and  it  seems  probable  that  these  currents  traverse 
the  eye  or  the  optic  nerve  in  part.  A  long  series  of 
observations,  by  different  men,  has  shown  that  the 
sensation  of  color  and  light  is  due,  chiefly  to  excite- 
ment of  the  retina,  but  partly  also  to  excitement  of 
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tlie  optic  nerve.  It  will  take  place,  for  instance, 
after  the  eyeball  has  been  removed.  In  the  healthy 
eye,  placing  the  negative  electrode  upon  the  temples 
and  the  positive  npon  the  upper  eyelid,  a  current  of 
3/10  m.  a.,  or  sometimes  only  1/10  m.  a.  is  sufficient 
to  excite  a  visual  sensation  in  the  eye.  After  re- 
moval of  the  eyeball,  however,  a  stronger  current 
is  required.  In  one  case  tested  8  days  after  enuclea- 
tion, 1  m.  a.  was  required;  in  another  case,  one  year 
after  enucleation,  i,  6/10  m.  a.  were  required ;  and  in 
one  case,  five  years  after,  3  m.  a.,  and  another,  ten 
years  after,  5  m.  a.  In  the  last  case,  the  perception 
of  light  was  noticed  in  the  sound  eye. 

Most  changes  in  the  optic  nerve  and  in  the  retina 
result  in  very  great  impairment  of  this  reaction. 
The  most  exact  way  of  applying  this  test  is  based 
upon  the  secondary  reaction.  This  is  a  light  inde- 
pendent of  the  colored  luminous  image  and  is  mani- 
fest at  the  making  and  breaking  of  the  current,  and 
is  produced  even  when  the  current  is  too  weak  to 
cause  the  colored  luminous  image.  In  testing  this 
secondary  reaction,  the  intensity  of  the  current  is  in- 
creased until  one  has  produced  the  primary  lumin- 
ous image — the  primary  reaction.  After  this,  the 
current  is  progressively  reduced  until  it  becomes  so  . 
weak  that  the  making  of  the  current  still  produces 
a  sensation  of  light,  lout  the  breaking  of  the  current 
no  longer  produces  any  luminous  phenomenon.  This 
is  the  minimum  current  which  Darier  calls  the  "sec- 
ondary reaction,"  and  it  has  been  found  that  this 
secondary  reaction  in  a  healthy  subject  is  very  uni- 
form, that  it  is  almost  always  between  1/10  and  3/10 
m.  a.  In  a  case  of  advanced  diabetic  retinitis,  with 
pupillary  atrophy,  the  secondary  reaction  required 
a  current  of  at  least  8/10  m.  a.  The  same  increase 
in  the  current  required  is  noticed  in  cases  of  old 
hysteric  amaurosis,    and    in    amblyopia  exanopsia 
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As  a  means  of  diagnosis,  it  is  of  experimental  rather 
than  practical  interest. 

Ear  lesions  often  cause  the  muscular  sound  due 
to  faradization  to  be  more  distinctly  heard  than  in 
normal  ears. 


CHAPTER  XVII. 


HIGH-FREQUENCY     AND     X-RAY     IN 
TREATMENT  OF  THE  EYE. 


THE 


THE    HIGH-FEEQUENCY    CURRENT    IIST    OPHTHALMIC    PRAC- 
TICE. 

High-Frequency. — L.  Webster  Fox,  who-  lias 
made  a  profound  study  of  the  effect  of  the  high- 
frequency  current  in  eye  diseases,  cites  the  following 
illustrative  cases,  many  of  which  go  to  prove  what 
the  current  will  not  accomplish : 

Fox  used  a  high-frequency  coil,  with  an  Oudin 
resonator  and  made  the  application  to  the  lids  by  a 
vacuum  spiral  glass  tube  and  directly  to  the  cornea 
by  glass  vacuum  eye  electrodes  for  two  to  twenty 


Fig.  112. — Portable  High-Frequency  Machine. 


386  ELECTEICITY  IN  DISEASES   OF   THE  EYE. 

minutes,  three  times  weekly  to  daily,  and  the  patient 
was  kept  under  treatment  until  assured  no  benefit 
could  be  derived. 

Blepharitis  Marginalis. — One  hundred  cases 
were  treated,  ten  minutes  daily  for  two  weeks.  The 
cure  was  apparently  permanent  in  all. 

Granular  Lids. — Ten  cases.  After  twenty  treat- 
ments to  the  external  surface  of  the  lids  in  each  case, 
there  was  no  benefit. 

Ulcers  of  the  Cornea. — Twenty-five  cases — all 
forms  from  simple  to  Saemisch.  Application  was 
made  to  the  lids  and  cornea.  When  there  was  de- 
structive tissue,  the  process  seemed  to  be  retarded. 
One  case  of  Saemisch  was  cured  without  other  aid. 
The  electrode  was  applied  to  the  cornea,  under 
cocain,  in  all. 

Iritis. — Five  cases;  three  specific,  two  rheu- 
matic. There  was  no  notable  change  for  the  better, 
but  the  pain  lessened.  In  one  case,  ten  minutes  of 
treatment  gave  instant  relief,  which  lasted  for  three 
to  four  hours. 

Ophthalmoplegia  Interna. — One  case.  Ten  ap- 
plications were  given  to  the  superior  cervical  sympa- 
thetic.    No  result. 

Vitreous  Opacities.— Twenty  cases,  including  all 
forms.  Fifty  applications  were  given  in  some  cases. 
There  was  some  improvement  yet  not  so  much  as 
subsequently,  under  the  constant  current. 

Retinitis  Pigmentosa. — Three  cases.  The  fields 
and  vision  were  slightly  improved. 

Amblyopia  Exanopsia. — Ten  cases.  A  patient, 
aged  52,  with  vision  15/200  was  improved  to  20/50, 
after  thirty  applications  for  three  to  fifteen  minutes. 

Retinitis  Proliferans. — Two  cases.  Ten  appli- 
cations were  made.     Little  change. 

Retinal  Hemorrhages. — Ten  cases.  Eight  im- 
proved after  two  to  four  weeks. 
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Optic  Neuritis. — One  case.     Not  benefited. 

Optic  Atrophy.- — Ten  cases.     No  benefit. 

Glaucoma,  Chronic. — Five  cases.  No  change 
prodnced  in  tension. 

Since  the  high-frequency  current  acts  as  a  vaso- 
motor stimulant,  and  produces,  when  locally  applied, 
trophic  changes,  and  is  not  electrolytic,  does  not 
cause  muscular  contraction,  or  especially  stimulate 
the  optic  nerve  tract,  it  cannot  be  expected  to  clear 
vitreous  opacities,  improve  paralyzed  muscle  or  re- 
store vision  in  optic  atrophy.  The  benefit  in  ble- 
pharitis marginalis  and  corneal  ulcers,  and  in  the 
failure  in  all  the  other  cases  except  amblyopia  exa- 
nopsia  and  retinal  hemorrhage  confirm,  by  clinical 
experience,  what  might  be  anticipated  from  the  phy- 
siological effects  of  the  current;  and  Fox  has  ren- 
dered an  invaluable  service  to  ophthalmic  practice 
by  practically  testing  the  effects  of  the  high-fre- 
quency current  in  these  various  diseases. 

THE  HIGH-FEEQUENCY  CUEEENT  FOE  LOCAL  THEEAPEUTIC 
APPLICATIOISr. 

Albert  C.  Geyser,  of  New  York,  writes :  If  an 
electric  current  is  to  be  .judged  by  its  therapeutic 
results,  there  is  no  current  known  today  that  can 
even  favorably  compare  with  the  modern  high-fre- 
quency current. 

In  all  kinds  of  chronic  skin  affections,  the  high- 
frequency  currents,  applied  by  means  of  the  glass 
vacuum  electrodes,  yield  more  uniformly  good  re- 
sults than  any  other  measure  known. 

Trachoma. — The  high-frequency  current,  ap- 
plied through  a  glass  vacuum  electrode  over  the 
closed  eyelid,  is  a  revelation  to  both  physician  and 
patient.  A  ten-minute  treatment,  every  day  for  one 
week ;  tri-weekly  for  two  or  three  weeks,  will  usually- 
clear  up  the  most  stubborn  case. 

Tonsilitis. — Either  a  glass  electrode  may  be  ap- 
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plied  to  the  tonsil  or  a  sponge  covered  metallic  elec- 
trode may  be  placed  over  the  outside  of  each  tonsil. 
Either  current  should  be  as  hot  as  the  patient  can 
bear.  The  application  should  be  continued  for  six 
minutes,  once  or  oftener  daily.  Or,  a  high-frequency 
spark,  by  means  of  a  fine  wire,  is  applied  to  the  ton- 
sil. Five  or  six  applications  usually  bring  a  return 
to  the  normal. 

Chronic  Catarrh  of  the  Nose. — Nasal  catarrh, 
atrophic  or  hypertrophic,  is  practically  cured  after 
twelve  or  fifteen  treatments.  The  glass  vacuum 
electrode  is  inserted  into  the  nose  as  far  back  as 
possible  and  a  spark  gap  of  one-eighth  to  one-quar- 
ter inch  used  for  five  minutes  on  each  side.  First, 
clear  the  nose  with  an  alcohol  spray,  and  follow  the 
sparking  with  a  spray  of  petrogen  and  iodine,  five 
per  cent. 

Warts  and  Nevi. — If  superficial,  these  are  treat- 
ed more  successfully  with  the  high-frequency  cur- 
rent than  with  any  other  means.  I  have  con- 
structed for  these  cases  a  glass  sleeve  which  is  put 
in  contact  with  the  skin.  The  other  part  is  a  mov- 
able piston,  terminating  in  a  metal  point.  The  hot- 
test current  must  be  used  with  a  one-eighth  inch 
spark  gap.  Begin  the  sparking  at  an  inch,  A  local 
anesthesia  will  occur  in  a  few  seconds ;  then,  allow 
the  metal  to  approach  the  skin  and  remain  at  one- 
eighth  of  an  inch  for  a  second.  This  should  be  re- 
peated four  to  six  times  as  desired. 

Neuritis,  neuralgia  and  myalgia  are  positively 
relieved  with  the  glass  vacuum  electrode  and  fre- 
quently in  one  or  two  treatments, 

Monell  is  another  enthusiastic  advocate  of  the 
high-frequency  current,  and  cites  cases  of  various 
types  in  proof  of  its  efficacy: 

Case  1.  Exophthalmic  Goitre,  Mrs,  — ,  aged 
46,  came  June  5,  1903.     Nervous,  marked  exophthal- 
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mos;  pulse,  115;  thyroid  moderately  enlarged;  loss 
of  weight,  40  pounds. 

Treatment. — Half-inch  sparks  up  and  down  the 
spine  for  ten  minutes,  and  over  goitre  for  two  min- 
utes; also,  mild  one-minute  applications  directly  to 
each  eye,  three  times  a  week  for  four  weeks.  X-ray 
exposures  with  medium  tube  for  ten  minutes,  at  fif- 
teen inches.    Later,  this  was  reduced  to  ten  inches. 

Two  months  later  the  patient  had  gained  fifteen 
pounds;  pulse  was  normal;  she  was  in  best  of  health 
and  there  was  no  trace  of  goitre.  In  1908  she  has 
had  no  return  of  the  trouble. 

Case  2.  Mrs.  — ,  aged  36.  Has  moderate 
enlargement  of  the  thyroid  of  one  year's  duration. 
Conspicuous  exophthalmos ;  extreme  debility. 

Treatment. — The  same  as  in  case  1,  for  seven 
weeks. 

Five  months  later,  the  goitre  is  not  visible,  but 
there  is  evident  palpitation.  Still  improving;  is  in 
established  health,  doing  her  work  and  feeling  better 
than  in  years. 

Case  3.  May  4, 1907.  Miss  — ,  aged  53.  Marked 
debility ;  unable  to  go  about ;  eyes  proturberant ;  thy- 
roid moderately  enlarged ;  emaciation. 

Treatment. — As  before,  but  stopped  prema- 
turely, 

September  15.  She  reported  continued  im- 
provement and  very  good  health.  Moderate 
exopthalmos. 

Case  5.     Mrs.  — ,  aged  50.     October  5,  1905. 

History  of  physical  collapse ;  acts  like  a  maniac; 
eyes  markedly  protuberant ;  thyroid  hypertrophied 
to  a  high  degree.  Treatment. — Three  times  weekly 
for  four  weeks  interruptedly,  then  twice  weekly  for 
ten  weeks.  Pulse  had  been  200 ;  it  dropped  fifty  beats 
after  the  first  treatment,  declined  steadily  after- 
wards, with  sudden  drops  after  each  seance.  The 
eyes,  the  mental    and   general    condition   improved 
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from  the  first;  weight  advanced.  Two  years  later 
she  remains  in  the  best  of  health. 

We  doubt  if  medical  literature  contains  any 
other  report  of  any  other  remedies  equalling  the 
actions  produced  in  the  above  cases. 

Port  Wine  Marks. — Treated  with  the  high-fre- 
quency current.  There  is  a  deep  red  patch  an  inch 
in  diameter  on  the  cheek.  The  cautery  and  electro- 
lysis had  failed.  I  next  used  a  metallic  point  elec- 
trode with  insulated  handle  and  connected  with  the 
top  of  the  resonator.  The  point  was  held  one  inch 
from  the  surface  and  intermittently  applied  for  sev- 
eral minutes  until  vesication  was  produced  over  the 
whole  patch.  In  eight  days,  the  epidermis  peeled 
off  and  left  normal  skin. 

In  another  case,  I  used  a  glass  vacuum  elec- 
trode at  half  an  inch  from  the  skin.  The  method 
is  more  comfortable,  but  less  efficient  and  takes 
longer.    The  result  was  successful. 

Nevus. — A  nevus  under  treatment  extends  over 
the  side  of  the  neck,  cheek,  orbit  side  of  nose  and 
upper  lip ;  a  vivid  red,  only  partly  removed  by  pres- 
sure; too  extensive  to  attempt  by  any  other  meas- 
ure. 

In  those  parts  which  have  been,  so  far,  treated 
twice,  with  time  for  each  reaction  to  subside,  the 
redness  is  reduced  by  at  least  one-half.  Possibly, 
after  a  third  treatment,  it  will  no  longer  constitute 
a  serious  disfigurement.  The  normal  texture  of  the 
skin  is  unimpaired  and  there  is  no  scar,  thus  differ- 
ing from  the  result  of  electrolysis. 

Opacities  in  the  Vitreous. — The  left  eye  sud- 
denly became  blind.  There  is  hemorrhage  in  the 
vitreous.  The  appearance  of  the  vitreous  resembled 
a  handful  of  mud  thrown  into  clear  water. 

I  applied  the  high-frequency,  with  vacuum  tube 
over  the  lids  for  three  to  four  minutes,  three  times 
a  week  at  first,  then  once  a  week.    Rapid  improve- 
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ment  took  place  and  the  vision  was  normal  at  the 
end  of  two  months.    No  return  after  five  months. 

I  prefer  a  tube  sufficiently  high  to  produce  a 
blue  luminosity  instead  of  the  low  red  or  pink 
vacuum. 

The  particular  form  of  high-frequency  dis- 
charge known  as  fulguration  is  useful  in  acute  and 
chronic  suppurative  conditions  and  in  inflammation 
of  the  middle  ear. 

Optic  Neuritis. — Dr.  B.  I  had  a  case  which  had 
been  treated  by  other  methods  for  three  months 
without  result.  With  the  high-frequency  current,  I 
gave  six  to  ten  minute  applications  every  other  day 
and  completely  relieved  the  neuritis  in  two  months. 

Iritis. — Dr.  W.  has  not  seen  a  case  of  iritis  that 
was  not  favorably  af^'ected  by  high-frequency  treat- 
ment. 

In  one  case  of  rheumatic  iritis,  the  pain  was  so 
severe  that  the  patient  had  not  slept  for  two  nights. 
The  high-frequency  vacuum  tube  discharge  with  a 
flat  electrode  attached  to  the  negative  pole  was  ap- 
plied to  the  closed  lids.  It  gave  such  complete  relief 
that  the  patient  fell  asleep  w^hile  being  treated  and 
recovery  from  the  attack  was  rapid. 

She  had  been  subject  to  recurrences,  but  since 
this  treatment,  she  has  had  no  recurrence. 

Eiddell,  of  Edinburg,  asserts  that  most  forms  of 
neuritis  are  benefited  by  application  of  the  high- 
frequency  current.    He  cites  the  following  case: 

Mrs.  C,  aged  30,  complained  of  supra-orbital 
neuralgia  of  thirteen  years'  duration.  There  were 
seldom  more  than  a  few  days  between  the  attacks. 
Drugs  had  given  no  permanent  relief.  Treatment 
wdth  the  high-frequency  was  begun  in  1903,  and 
within  six  weeks  the  neuralgia  was  gone.  A  month 
later  she  struck  her  head  and  the  neuralgia  returned 
and  was  removed  by  a  repetition  of  the  treatment. 
No  recurrence  in  three  months. 
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Dr.  F.  R.  Cook,  of  New  York,  sees  great  possi- 
bilities in  the  high-frequency  metallic  discharge.  He 
writes :  Eecently  Dr.  Keating-Hart  demonstrated  a 
new  treatment  for  the  eradication  of  cancer.  The 
method  is  described  as  fulgairation  and  consists  in 
the  application  of  electric  sparks  from  an  insulated 
probe,  charged  with  a  high-frequency  current  of 
considerable  voltage,  to  a  malignant  growth,  after 
which,  the  growth  is  alleged  to  have  softened  and 
finally  vanished  by  volatilization.  It  differs  from 
the  electrolytic  action  of  galvanism,  in  that  it  is  more 
powerful,  more  rapid  and  affects  a  much  wider  area 
of  tissue ;  it  also  appears  to  have  a  peculiar  selective 
action  on  morbid  cells  as  well  as  a  stimulating  action 
on  normal  cells. 

Its  application  to  hypertrophied  and  morbid 
tonsils  is  practically  painless,  causes  the  tonsils  to^ 
shrink  and  rapidly  undergo  degenerative  changes, 
and  is  followed  in  from  three  to  five  days  by  com- 
plete exfoliation.  In  soft  and  moderately  enlarged 
tonsils,  complete  reduction  is  readily  accomplished 
at  one  sitting.  In  aggravated  cases,  it  is  better,  on 
account  of  the  reaction,  to  divide  the  operation  into 
a  number  of  sittings. 

Very  satisfactory  results  are  obtained  in  the 
removal  of  scars. 

Fulguration  Discharges. — "VVm.  Harvey  King 
writes  as  follows : 

The  term  fulguration  discharge  is  applied  to  the 
monopolar  discharge  from  the  metal  point  of.  a 
Tesla  transformer,  or  from  an  Oudin  resonator.. 
The  discharge  differs  in  no  respect  from  that  used 
to  energize  a  vacuum  glass  electrode,  but  when  con- 
centrated on  a  metal  point  it  differs  very  greatly  in 
action.  Two  methods  are  in  vogue.  One  is  the 
moist  and  the  other  is  the  dry.  By  the  Keating- 
Hart  method,  commonly  called  the  French,  water  is 
kept  flowing  through  the  electrode  during  the  appli- 
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cation.  By  the  dry  method,  there  is  not  only  an  ab- 
sence of  moisture,  bnt  the  part  treated  is  wiped  dry. 

There  is  a  primary  and  secondary  effect  of  ful- 
guration,  depending  upon  the  duration  and  severity 
of  the  application.  It  is  possible  to  produce  a 
blanching  of  the  parts  ionized,  causing  destruction 
of  certain  cells,  changing  the  color  of  pigmented 
spots  and  stimulating  new  growth  without  produc- 
ing any  appreciable  necrosis  of  tissue.  On  the  other 
hand,  it  is  very  easy  to  produce  necrosis.  The 
necrosed  tissue  becomes  a  dry,  hard  mass,  without 
any  ulceration  or  pus ;  the  dry  incrustation  remains 
for  a  time  and  when  it  comes  off  leaves  a  smooth 
healed  surface.  With  the  blanching  action,  there  is 
never  any  scar ;  and,  when  necrosis  is  produced,  the 
scar  is  usually  invisible. 

The  blanching  effect  is  more  easily  controlled 
by  the  wet  method.  For  destruction  by  necrosis,  I 
prefer  the  dry  method.  Perhaps  the  necrosis  is  due 
to  a  combination  of  heat,  ionization  and  ozonization. 
That  the  discharge  is  aseptic  is  proved  by  the  fact 
that  there  is  an  entire  absence  of  pus,  no  matter  how 
great  the  area  of  destroyed  tissue  may  be. 

I  have  treated  five  cases  of  lupus  vulgaris  and 
one  of  rodent  ulcer  and  all  have  been  rapidly  and 
perfectly  healed.  On  the  face,  it  is  possible,  by  two 
or  three  blanching  treatments,  to  leave  no  percep- 
tible scar. 

For  the  removal  of  nevi,  this  method  far  sur- 
passes electrolysis  or  any  other  method  with  which 
T  am  acquainted. 

Several  cases  of  adenoids  have  been  reported 
as  successfully  treated  by  fulguration  discharges. 

Technic. — The  length  of  the  discharge  should 
be  carefully  gauged  by  the  withdrawal  of  the  metal 
point  to  the  distance  required  within  the  glass  tube. 
For  blanching,  about  one  thirty-second  of  an  inch 
will  be  required:  for  necrosis,  one-sixteenth;    and,. 
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when  very  deep  action  is  required,  one-eighth  to 
one-quarter  of  an  inch.  The  applications  are  often 
not  more  than  three  or  four  seconds,  and,  in  my  own 
experience,  never  more  than  thirty. 

THE  USE   OF   HIGH-FEEQUENCY  CURRENT   IN   DISEASES   OF 

THE  EYE. 

According  to  Billinkin,  all  forms  of  conjunc- 
tivitis recover  by  the  effluve  of  high-frequency.  The 
number  of  seances  varies  from  ten  to  forty-five,  ac- 
cording to  the  chronicity  of  the  affection,  but  there 
is  always  an  amelioration  in  five  to  six  seances.  The 
photophobia  of  blepharospasm  disappears  as  by 
enchantment  in  a  few  treatments.  If  the  cornea  par- 
ticipates in  the  affection,  the  effluve  directed  to  the 
diseased  spots  rapidly  restores  them,  without  leav- 
ing any  blemish  as  there  is  after  medication. 

In  twenty-five  cases,  Billinkin  observed  four  re- 
currences ;  one  in  one  month,  two  in  six  months,  and 
one  in  nine  months.  These  recurrences  are  not 
grave  if  the  patient  submits  at  the  proper  time  to 
treatment.  Six  seances  are  sufficient  to  re-establish 
a  good  condition. 

Follicular  conjunctivitis  is  still  more  benefited 
by  effluve.  The  number  of  seances  is  about  fifteen 
to  twenty-four  and  treatment  is  given  every  sec- 
ond day. 

In  two  cases  of  trachoma,  Billinkin  has  obtained 
two  notable  ameliorations,  without  complete  recov- 
ery, in  twenty  seances. 

Obstinate  chalazion  yields  quickly;  five  to  six 
seances  with  high-frequency  usually  suffice. 

Meibomian  acne  recovers,  but  necessitates  pro- 
longed treatment.     Thirty  seances  of  five  minutes. 

In  all,  the  esthetic  result  is  perfect. 

Leprince  writes:  ''The  effluvation  of  high-fre- 
quency appears  destined  to  replace  static  effluve." 

He  finds,  that  in  typical  eczema,  the  itching  dis- 
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appears  in  two  to  three  treatments;  the  secretion 
and  the  erythema  lessen.  The  results  are  less  bril- 
liant in  eczema  sicca. 

Oiidin  recommends  first  the  effluve,  then,  after 
the  disappearance  ot  the  itching,  the  application  of 
sparking.  The  treatments  should  be  daily  to  tri- 
weekh^ 

X-EAY  IN  THE  TREATMENT  OF  EXTERNAL  DISEASES  OF  THE 

EYE. 

John  Grreen,  Jr.,  writing  of  the  r:c-ray,  summa- 
rizes its  value  in  the  treatment  of  external  diseases 
of  the  eye,  as  follows : 

1.  In  epithelioma  and  rodent  ulcer  of  the  eye- 
lid, radiotherapy  surpasses  all  other  methods  of 
treatment. 

2.  In  selected  cases  of  trachoma,  radiotherapy 
offers  the  possibility  of  rapid  cure,  and  with  a  mini- 
mum of  deformity  to  the  lid. 

3.  The  method  is  worthy  of  trial  in  cases  of 
vernal  conjunctivitis,  tuberculosis  of  the  conjunc- 
tiva, orbital  sarcoma,  and  in  recurrence  of  glioma 
after  operation  for  glioma  of  the  retina. 

4.  The  treatment  is  without  danger  to  the  func- 
tion of  sight. 


CHAPTER  XVIII. 


PERSONAL  COMMUNICATIONS. 


ELECTRICITY  IN  MINOR  SURGICAL  AFFECTIONS  OF  THE  EYE. 

■   A  personal  communication  from  Dr.  Howard  N. 
Lyon,  of  Chicago: 

A  somewhat  extensive  experience  in  the  use  of 
electricity  in  the  removal  of  facial  blemishes  early 
led  me  to  adopt  this  agent  in  preference  to  the  knife 
in  the  treatment  of  certain  of  the  minor  surgical 
affections  of  the  eye  and  its  appendages.  The  re- 
sults of  this  procedure  have  been  so  uniformly  suc- 
cessful that  I  no  longer  regard  these  cases  as  be- 
longing to  the  surgical  category,  but  rather  as  ordi- 
nary office  treatment  cases. 

For  surgical  purposes,  we  may  employ  either 
the  electro-cautery  or  the  equally  effective  and  more 
satisfactory  agent,  electrolysis.  In  my  earlier  work, 
I  made  frequent  use  of  the  electro-cautery,  and  it  is 
still  a  valuable  agent  when  available;  the  difficult}^ 
of  keeping  the  apparatus  in  order,  however,  is  such 
that  I  should  not  advise  its  use  for  occasional  pur- 
poses. In  my  hands,  however,  it  has  been  of  decided 
value  in  trachoma,  other  granular  conditions,  and 
in  corneal  ulcer.  In  the  treatment  of  these  condi- 
tions, the  jointed  electrode  is  used  at  a  white  heat 
and  the  granulation  quickly  touched  or  the  base  of 
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the  nicer  lightly  brushed  over.  Considerable  expe- 
rience is  necessary  before  the  cautery  can  be  safely 
used,  as  the  heat  is  carried  by  convection  or  radia- 
tion further  than  the  actual  point  of  application,  and 
more  extensive  destruction  of  tissue  follows  than  is 
intended.  In  skilled  hands,  the  electro-cautery  is 
capable  of  rendering  signal  service  wherever  a  pow- 
erful and  deep- acting  caustic  is  required,  but  as  such 
conditions  are  rare  about  the  eyes,  I  prefer  electro- 
lysis for  all  ordinary  purposes. 

In  electrolysis,  we  have  an  agent  under  absolute 
control,  and  whose  radius  of  action  is  limited  to  the 
immediate  field  of  operation,  so  that,  with  any  rea- 
sonable degree  of  care,  it  is  free  from  any  undesir- 
able effects.  A  current  suitable  for  electrolysis,  in 
eye  cases,  may  be  obtained  from  any  one  of  the  many 
forms  of  galvanic  batteries  or  wall  plates  supplied 
by  the  instrument  houses,  or  a  half  dozen  dry  cells  can 
be  installed  in  any  convenient  drawer  and  wires  run 
to  a  six-joint  switch  accessible  to  the  operator's  hand. 
A  needle  holder,  some  fine  needles,  a  flat  sponge 
electrode  and  the  necessary  conducting  cords  are  all 
that  is  needed  otherwise.  In  place  of  sewing  needles, 
I  prefer  the  fine  Swiss  broaches  used  by  watchmak- 
ers and  ground  down  to  suit  my  needs,  but  the  for- 
mer serve  every  purpose.  The  technique  is  simple ; 
all  that  is  necessary  is  to  place  the  moistened  sponge 
on  the  cheek  or  other  suitable  place,  and  to  insert  the 
needle,  attached  to  the  negative  cord,  into  the  tissue 
to  be  acted  upon.  Then  one  or  more  cells  of  the 
battery  are  to  be  switched  on  until  small  bubbles  of 
gas  appear  about  the  needle  and  the  tissue  surround- 
ing it  begins  to  blanch.  Ordinarily,  a  current  of 
from  one  to  two  milliamperes  will  be  sufficient,  and 
each  application  will  seldom  require  more  than  one 
to  two  minutes.  If  much  tissue  is  to  be  acted  upon, 
repeated  punctures  should  be  made  at  sufficient  dis- 
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tance  from  one  another  to  prevent  the  wounds  co- 
alescing. At  a  subsequent  seance,  the  intervening- 
areas  may  be  treated  if  necessary.  While  I  have  men- 
tioned the  volume  of  current  employed,  a  meter  is 
not  necessary,  as  the  current  must  in  every  in- 
stance be  determined  by  the  effect  produced  on  the 
patient  and  not  by  any  arbitrary  rule  of  dosage  other 
than  that  already  mentioned :  the  production  of  gas 
and  blanching. 

Among  the  conditions  I  have  successfully 
treated  by  this  method — electrolysis — may  be  men- 
tioned vascular  naevi,  both  superficial  and  cavern- 
ous, of  all  sizes,  from  that  of  the  mere  pin  point  to 
those  involving  the  entire  lid  or  even  a  part  of  the 
face;  milium;  pedunculated  and  sessile  warts; 
ptosis,  due  to  laxity  of  the  tissues ;  trachoma ;  hyper- 
trophied  papillae  of  the  palpebral  conjunctiva;  oc- 
clusion of  the  ducts  of  the  puncta  (subsequent  prob- 
ing is  here  necessary  in  order  to  keep  the  passage 
thus  formed  from  uniting) ;  phlyctenular  conjuncti- 
vitis and  keratitis;  pterygium  and,  in  fact,  the  gen- 
eral list  of  troubles  consequent  on  either  increased 
vascularization  or  simple  hypertrophy. 

In  vascular  troubles,  I  prefer  to  introduce  the 
needle  lengthwise  into  the  vessel  I  wish  to  obliter- 
ate and  to  carry  the  treatment  to  the  point  of  pro- 
nounced ischemia.  By  this  means,  the  enlarged  ves- 
sels often  seen  in  the  conjunctiva  can  be  successfully 
reduced  and  the  annoyance  of  a  chronic  congestion 
be  overcome.  In  like  manner,  a  sty  or  similar  ab- 
scess may  be  punctured  and  the  contents  sterilized. 
A  probe-pointed  needle  is  best  for  this  purpose  and 
can  readily  be  passed  down  the  hair  follicle.  Tri- 
chiasis may  be  treated  by  inserting  the  needle  below 
and  parallel  to  the  lid  margin,  or  the  offending  hairs 
may  be  destroyed  by  the  probe-pointed  needle;  and 
that  still    more    distressing    condition    distichiasis 
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may  be  forever  removed  by  the  needle  carried  to  the 
base  of  each  hair. 

Aside  from  the  mere  fact  that  by  means  of 
electrolysis,  we  may  do  many  of  the  operations  usu- 
ally done  with  the  knife,  there  is  another  and 
greater  feature  to  commend  its  use  and  that  is,  that, 
by  multiple  punctures  and  fractional  applications, 
we  may  produce  the  destruction  we  desire  and  yet 
cause  no  contraction  of  the  surrounding  tissues. 
There  may  be  other  methods  of  removing  xanthelas- 
mata  than  by  means  of  the  needle,  but  I  know  of 
none  that  would  not  either  leave  a  disfiguring  scar 
or  produce  so  much  contraction  as  to  incur  the  dan- 
ger of  ectropion.  I  would  caution  the  beginner  to 
go  slowly  and  make  frequent  applications  rather 
than  to  attempt  too  much  at  a  single  seance. 

Although  the  text-books  on  electro-therapeutics 
make  a  distinction  between  the  effects  of  the  positive 
and  the  negative  pole,  it  is  an  academic  rather  than 
a  clinical  distinction,  and  I  am  unable  to  find  any 
difference  in  the  effects  when  mild  currents  are  used 
for  short  periods  of  time.  Actual  decomposition  is 
produced,  it  is  true,  but  the  resulting  ions  both  posi- 
tive and  negative,  remain  in  the  tissue  destroyed, 
the  interval  being  too  short  to  permit  of  appreciable 
migration.  If  the  operator,  however,  prefers  the 
positive  pole,  it  is  necessary  that  the  needle  be  of 
platinum  or  gold,  as  the  acid  elements  will  gather 
on  the  needle,  and,  if  a  steel  needle  is  used,  oxida- 
tion will  result  and  an  indelible  deposit  of  ferrous- 
ferric  oxide  will  occur. 

As  a  final  word,  I  may  mention  the  fact  that 
electrolysis,  when  used  as  I  have  described,  is  abso- 
lutely free  from  the  danger  of  subsequent  infection, 
as  it  effectively  sterilizes  the  tissues  surrounding  the 
needle. 

In  a  p.  c,  Dr.  C.  Gurnee  Fellows,  of  Chicago, 
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writes  his  estimate  of  various  electrical  modalities, 
illustrating  with  cases: 

The  Sinusoidal  Current  in  Eye  Work. — Cases  of 
mild  exoplioria  with  weak  adduction  and  fusion 
faculty,  when  the  vision  is  normal  or  corrected  by 
proper  glasses,  but  when  the  eyes  tire  after  a  small 
amount  of  close  work,  are  materially  helped  by  a  few 
treatments  of  sinusoidal  electricity. 

The  Faradic  current  may  as  well  be  given  under 
similar  circumstances,  but  the  sinusoidal  seems  more 
soothing  and  less  irritating. 

A  few  cases  of  asthenopia  may  be  stimulated 
by  electrical  treatment,  sinusoidal  or  faradic  pref- 
erably; and  I  believe  that  experience  with  a  great 
number  of  cases  has  taught  me  that  results  have 
been  obtained  that  were  not  due  to  any  correction  of 
a  refractive  error. 

The  High-Frequency  Current. — The  high-fre- 
quency current  is  applied  principally  for  local  effect 
in  the  relief  of  pain  of  a  neuralgic  type  and  is  often 
prompt  in  its  action. 

X-ray  Flashes. — Its  use,  with  fifty  to  one  hun- 
dred flashes  per  minute,  is  indicated  in  glaucoma, 
in  trachoma,  and  in  malignant  diseases, — lupus  and 
epithelioma  of  the  lids,  and  in  various  diseases  of 
the  fundus. 

A  remarkable  choroiditis,  treated  for  two  years 
by  classical  treatment,  with  considerable  progres- 
sion of  the  disease,  was  not  only  checked,  but  mar- 
vellously improved  by  the  use  of  the  x-ysljs. 

The  500  c.  p.  lamp  proved  of  great  service  in  a 
case  of  streptococcus  infection,  that  had  resisted 
Arg.  Nit.  The  patient  was  astonished  at  the  result 
of  three  treatments. 

Corneal  ulcers  are  stimulated  to  quicker  heal- 
ing and  pain  is  greatly  relieved  by  ten  or  fifteen  min- 
utes of  treatment  with  the  therapeutic  lamp  with  the 
])lue  screen. 
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The  use  of  the  therapeutic  lamp  in  inflamma- 
tions of  the  vitreous  and  retina,  when  used  in  mild 
dosage  is  often  verj^  beneficial.  A  man,  who  had 
lost  one  eye  by  enucleation,  had  an  extravasation 
of  blood  in  the  remaining  eye,  which  was  entirely 
absorbed  with  the  use  of  the  lamp,  and  the  eye  is 
still  useful,  five  years  afterwards. 

Case  1.  Miss  H.  J.  came  to  my  office  on  October 
2,  1911.  She  had  had  a  growth  on  the  lower  lid  of 
the  left  eye  for  a  year  and  a  half;  had  had  it  cau- 
terized several  times  without  improvement.  She 
had  one  ic-ray  treatment  and  twelve  high-frequency 
treatments.  At  the  end  of  that  time,  in  two  months, 
the  lid  was  entirely  healed  and  nearly  smooth. 

Case  2.  Mrs.  J.  D.  S.  was  examined  on  October 
2?.  She  was  unable  to  use  her  eyes  at  all  for  read- 
ing or  sewing.  She  had  worn  glasses  about  twelve 
years.  Glasses  were  prescribed  with  no  particular 
relief.  There  was  a  weak  condition  of  the  external 
muscles,  which  showed  in  a  slight  exophoria  for  dis- 
tance and  weak  fusion  for  the  near  point. 

Four  treatments  with  the  sinusoidal  current,  a 
week  apart,  have  given  her  relief  so  that  she  is  now 
able  to  read  and  sew  to  a  moderate  extent,  without 
any  eye  symptoms. 

Mrs.  W.  H.  P.  came  to  me  November  6,  1909. 
She  was  42  years  of  age.  Vision  in  R.  E.  ==  8/100; 
in  L.  E.  =  3/100.  She  had  been  taking  the  iodides. 
I  made  a  diagnosis  of  choroiditis.  There  had  evi- 
dently^ been  a  recent  hemorrhage  in  the  right  eye. 

I  prescribed  treatment  by  the  interrupted 
ic-ray,  one  hundred  and  twenty  flashes  for  a  minute 
and  a  half.  She  came  for  treatment  twice  a  week 
for  a  month:  once  a  week  for  another  month;  then 
once  a  month  for  three  months.  At  the  end  of  that 
time  her  vision  was  23/40. 

In  March,  1911,  she  is  reading  magazines. 
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Dr.  George,  of  Chicago,  in  a  personal  communi- 
cation, gives  some  notes  in  regard  to  his  personal 
experience  in  the  use  of  electricity: 

Leucodescent  Light  for  the  Treatment  of  Cor- 
neal Ulcer. — Evert  the  upper  lid,  apply  yellow  oxide 
ointment,  grains  four  to  the  ounce;  revert  the  lid, 
gently  massage  the  eye  for  five  minutes,  then  apply 
daily  the  leucodescent  light,  of  fifty  to  one  hundred 
candlepower,  as  hot  as  can  be  borne,  for  ten  min- 
utes, with  the  ointment  enclosed  in  the  conjunctival 
sac;  after  which,  apply  a  compress  bandage.  When 
the  heat  is  too  intense,  the  patient  may  stroke  the 
lid. 

The  Sinusoidal  Current  for  Paralysis  of  the 
Ocular  Muscle.— A  special  round  metal  electrode, 
covered  with  cotton  and  then  with  chamois,  making 
the  electrode  when  finished  about  one-half  inch  in 
diameter,  should  be  applied  over  the  insertion  of 
each  muscle  on  the  lid;  the  other  pole  being  held  in 
the  hand  and  the  current  given  as  strong  as  can  be 
tolerated.  The  seance  should  be  from  five  to  ten 
minutes,  daily  or  tri-weekly.  For  paralysis  of  the 
facial  nerve,  a  large  electrode  should  be  used.  In 
cases  of  moderate  degree,  due  ^o  exposure,  the  dip- 
lopia is  often  temporarily  relieved  by  one  treatment, 
and  finally,  all  recover. 

The  Sinusoidal  Current  for  Sclerosis  of  the  Mid- 
dle Ear. — In  recent  cases,  which  have  not  yielded  to 
Hydrarg.,  electricity  is  found  effective.  A  special 
electrode  is  constructed  from  a  metal  stethoscope 
with  metal  points  one-half  inch  in  length  to  be  in- 
serted in  the  auditory  canals.  These  points  are  to 
be  covered  with  chamois  skin  and  moistened  when 
used.  The  points  should  be  insulated  from  the 
metal  tubes  and  should  have  sockets  for  the  connec- 
tion of  the  poles  on  the  opposite  end  of  the  stetho- 
scope. When  the  electrodes  are  inserted  in  the 
auditory  canal  and  each  is  connected  to  a  separate 
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pole,  there  will  be  an  alternating  contraction  and 
relaxation  of  the  tissues  within  the  tympanic  cav- 
ities, as  well  as  a  nerve  stimulation  to  both  ears. 
The  strength  of  the  current  should  be  as  much  as 
the  patient  can  endure.  The  treatment  should  be 
from  ten  to  fifteen  minutes,  once  to  three  times 
weekly. 

Negative  Galvanism  in  Descemetitis. — An  elec- 
trode covered  with  a  large  amount  of  cotton  so  as  to 
cover  a  considerable  area,  say  four  inches  in  diame- 
ter, is  applied  to  the  eye  and  the  positive  pole  is  held 
in  the  hand.  Ten  m  .a.  of  current  should  be  given 
for  ten  minutes. 

High-frequency  current  in  Tinnitus,  as  a  result 
of  a  slight  congestion  or  an  acute  otitis  media.  The 
vacuum  electrode  should  be  placed  at  the  junction 
of  the  auricle  and  mastoid,  for  ten  to  fifteen  minutes 
tri-weekly,  and  sufficient  current  used  to  cause  a 
skin  irritation. 

The  High-Frequency  Current  in  Blepharitis 
Marginalis. — Use  a  double  ocuJar  vacuum  tube.  Ten 
minutes  treatment  should  be  given  every  other  day. 

Morton  Wave  Current  in  Supraorbital  Neural- 
gia.— For  ciliary  neuralgia,  the  high-freqiiency  cur- 
rent has  not  given  me  the  results  that  the  Morton 
wave  has.  The  Morton  wave  current  is  the  most 
effective  treatment  for  ciliary  neuralgia  that  I  have 
found.  It  seems  to  be  a  specific  for  the  disease.  The 
method  of  applying  it  is  with  a  double  eye  sponge 
electrode  attached  to  a  hard  rubber  handle.  The 
sponges  are  to  be  moist  and  held  against  the  eyes 
and  the  current  should  be  as  strong  as  can  be  borne. 
The  treatment  should  last  from  ten  to  fifteen  min- 
utes and  be  repeated  every  day  until  the  pain  is  re- 
lieved. 

The  Morton  Wave  Current  can  be  obtained  from 
the  high-frequency  coil  as  well  as  from  the  Static 
machine. 


Part  IV. 
Eledricity  in  Diseases  of  the  Ear. 


CHAPTER  I. 


THE  EXTERNAL  AND  MIDDLE  EAR. 


STEICTUKE  OF  THE  EXTEKXAL  AUDITORY  CANAL. 

Robert  Barclay  operated  with  the  trephine  upon 
a  case  of  bony  stricture,  in  which  there  was  an  ivory- 
like exotosis,  which  almost  completely  occluded  the 
meatus.     The  operation  was  thoroughly  successful. 

In  connective  tissue,  strictures  may  be  treated 
by  electrolysis,  by  placing  the  negative  electrode  in 
the  ear  and  the  positive  to  the  mastoid.  Or,  insert 
a  bipolar  needle  into  the  tissue. 

Ostmann  treated,  successfully,  a  nearly  closed 
meatus,  with  a  suppurating  middle  ear,  by  thrust- 
ing two  needles  through  the  upper  part  of  the  base 
of  the  stricture,  with  five  m.  a.  for  five  minutes. 
Three  other  treatments,  given  during  the  month 
completed  the  cure. 

EUEUNCLES. 

I  have  found  that  furuncles,  in  the  early  stages, 
yield  promptly.  To  abort  furuncles,  Reich  uses  air, 
heated  to  100°  to  120°  C,  applied  two  or  three  times 
the  first  day  and  daily  thereafter;  and  states  that 
positive  results  are  obtained  by  this  treatment.  In 
no  case,  where  the  treatment  was  begun  early,  did 
suppuration  or  tissue  necrosis  take  place.  The  hot 
air  reduces  the  virulence  of  the  staphylococci  and 


408  ELECTRICITY  IN  DISEASES  OF  THE  EAE, 

the  hyperemia  and  brings  about  a  rapid  absorption 
of  the  infiltration.  Reinfection  of  the  tissue  sur- 
rounding the  boil  never  occurs. 

Marcus,  before  the  period  for  suppuration,  in- 
troduces the  negative  epilation  needle,  with  one  to 
two  m.  a.  gradually  increased  to  ten  m.  a.  The  needle 
is,  in  a  short  time,  removed,  the  spot  cleansed;  then 
the  positive  pole,  connected  with  the  needle,  is  grad- 
ually given  ten  m.  a.  for  two  to  three  minutes. 

THE  USE  OF  THE  PHONOGRAPH  IN    HEARING. 

Dr.  George  F.  Piske,  of  Chicago,  in  a  personal 
communication  on  this  subject  says:  ''I  used  the 
phonograph  from  about  1896  to  1899,  in  making  rec- 
ords, thinking  it  would  be  very  exact  (which  it  was), 
and  thinking  it  would  take  the  place  of  the  human 
voice — which  I  consider  the  one  really  valuable  test 
—but  it  does  not  take  the  place  of  the  voice ;  for  that 
reason  I  gave  it  up.  When  the  test  words  and  sen- 
tences are  spoken  into  the  phonograph,  the  quality 
reproduced  is  entirely  different  from  the  voice,  par- 
ticularly in  regard  to  pitch — and  your  test  then  re- 
solves itself  into  a  test  where  you  use  high  notes, 
like  the  watch  or  acoumeter. ' ' 

A  Phonographic  Acoumeter. — Bryant,  of  New 
York,  says :  ' '  Its  advantage  is  that  the  voice,  pro- 
duced by  the  machine,  has  a  constant  pitch  and 
intensity;  while  the  intensity  can  be  varied  from 
zero  to  the  loudness  of  the  voice  when  the  speaking- 
tube  is  used. 

Simulated  deafness  can  be  detected  by  turning'^ 
the  sound  oft'  and  on,  or  rapidly  alternating,  so  that 
the  patient  becomes  so  distracted  as  to  prevent  re- 
plies consistent  with  any  considerable  degree  of  real 
deafness." 

A  New  Phonometer. — A  Lucae  says:  ''By 
means  of  this  new  instrument,  even  a  whisper  can 
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be  measured,  and  the  loudness  of  the  voice  by  means 
of  the  excursion  of  an  indicator, ' ' 

Dench  writes:  ''The  instruments  devised  as 
tests  of  hearing  are  often  complicated.  The  phono- 
graph, supplied  with  a  series  of  standard  cylinders 
and  capable  of  reproducing  sounds  which  shall 
always  be  uniform  in  pitch  and  intensity,  is  probably 
the  most  simple  of  the  devices." 

CHEONIC  NON-SUPPURATIVE  OTITIS  MEDIA. 

In  chronic  non-suppurative  otitis  media,  the 
eustachian  tube  is  generally  patent;  the  membrana 
tympani  is  more  or  less  fixed;  and  there  is  often 
anchylosis  of  the  stapes.  Therefore  the  customary 
inflation  of  the  tube  is  usually  futile. 

Literature  in  regard  to  the  electrolysis  of  the 
tube  is  very  voluminous,  but,  in  my  experience, 
stenosis  of  the  tube  is  so  rare  that  treatment  by 
electrolysis  is  seldom  required.  When  electrolysis 
is  successfully  used,  the  whole  credit  is  attributed 
to  the  rendering  of  the  tube  patent;  whereas,  it  must 
be  remembered  that  it  is  impossible  to  apply  a  cur- 
rent to  the  tube  without  having  it  reach  the  middle 
and  internal  ear,  which  are  thereby  directlv  bene- 
fited. 

All  the  conditions  seem  to  me  to  indicate  gen- 
erally the  necessity  of  the  application  of  the  alter- 
nating, the  high-frequency  or  the  direct  current. 


Fig.  113. — Eustachian  Electrode. 


Until  recently,  I  applied  the  eustachian  electrode 
to  the  mouth  of  the  tube  and  a  sponge  electrode  to 
the  ear.  Now,  in  applying  the  alternating  current, 
I  drop  warm  water  into  the  ears,  then  insert  cones 
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of  moistened  cotton,  and  over  them  place  moist  cot- 
ton pads,  and  bring  an  electrode  in  contact  with 
each  pad,  with  as  strong  a  current  as  the  patient 
will  tolerate,  for  ten  minutes  daily. 


Fig.  114. — Binaural  Electrode  for  Alternating  or  Direct  Current. 

In  the  use  of  the  high-frequency  current,  I 
apply  a  binaural  electrode  to  each  pad  and  connect 
the  electrodes  by  a  single  cord  to  the  positive  prime 
conductor  of  the  high-frequency  coil,  and  secure 
contraction  of  the  tensor  tympani  muscle  by  placing 
a  rheotome  in  the  electric  circuit — applying  two  to 
four  hundred  interruptions  per  minute — and  treat- 
ing the  patient  daily  for  ten  minutes. 

Of  these  two  currents,  I  cannot  say  which  is  the 
more  effective,  yet  the  fact  remains  that  one  may 
produce  beneficial  results  after  the  other  has  failed. 

Case  1.  Rev.  S.  J.  W.  consulted  me  September 
14,  1904.  His  hearing  has  been  failing  for  eighteen 
years;  constant  drumming  tinnitus.  Has  had  dry 
catarrh  for  twenty  years  till  four  years  ago,  when 
the  turbinates  were  removed. 

Hearing  Distance:  E.  E.  =  conversation  at 
twelve  feet.  L.  E.  =  conversation  at  six  inches.  R. 
E.  Rinne  -f,  L.  E.  Rinne — .  Membranes  appear 
normal.  Chronic  sclerosis  of  middle  ear.  Fork  on 
vortex — ^heard  the  same  with  either  ear.  Is  con- 
stantly obliged  to  ask  people  to  repeat  their  remarks. 

Treatment:  Muscular  contraction  current  from 
high-frequency  coil,  with  binaural  electrode  in  the 
ears,  for  ten  minutes  tri-weekly. 
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Six  weeks  later,  he  says  his  hearing  is  all  right ; 
never  has  to  ask  people  to  repeat  what  they  say,  and 
now  hears  a  clock  tick  twenty-five  to  thirty  feet  dis- 
tant, which  he  could  not  do  previously. 


Pig.  115. — Cook  Bipolar  H.  F.  Ear  Electrode. 

Case  2,  in  which  the  hearing  was  greatly  im- 
proved by  the  application  of  the  alternating  current 
to  the  ears. 

Miss  L.,  aged  15,  has  been  treated  by  i)r.  Gradle 
for  one  year.  She  later  consulted  me  and  received 
treatment  for  one  year  with  aural  pneumatic  mas- 
sage (with  the  ear  pump)  of  the  membrana  tym- 
pani,  etc.,  without  any  improvement  in  hearing.  The 
patient  can  distinguish  ordinary  conversation  when 
the  speaker  is  close  to  her  ear.  The  watch  is  not 
heard  in  contact.  The  membranes  appear  normal; 
the  tubes  patent. 

1^.     The  tips  of  a  binaural  electrode  were  ap- 
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plied  to  moistened  cotton  plugs  in  the  ears,  and  an 
alternating  current  applied  for  ten  minutes  daily. 

After  three  months,  each  ear  could  hear  the 
ordinary  conversational  voice  at  twelve  feet.  Five 
years  later,  the  hearing  remained  equally  good. 

Case  3.  Mrs.  B.,  aged  33,  consulted  me  January 
2, 1908.  Has  had  impaired  hearing  since  1899.  She 
hears  better  in  a  noise ;  tinnitus.  Nasal  obstruction 
and  was  operated  on  in  1905.  Hearing  distance,  E. 
E.  =  forced  whisper  at  eight  feet.  With  left  ear, 
the  same. 

Membrana  tympani,^ — both  are  opaque  and  pre- 
sent very  small  bright  spots  and  are  retracted.  Rinne 
minus.  Valsalva  well  felt.  Had  had  treatment 
previously  for  two  and  a  half  years,  tri-weekly,  then 
weekly,  with  catherization,  without  improvement. 

Treatment. — Muscular  contraction  current  from 
the  high-frequency  coil  for  ten  minutes  daily  to  the 
ears. 

January  28,  R.  E.  hears  forced  whisper  at  eight 
feet;  L.  at  twenty  feet. 

]^.  Alternating  current  to  the  ears  for  fifteen 
minutes  daily. 

February  28, — the  hearing  had  improved  so 
that  she  could  distinguish  words  in  a  forced  whisper 
at  twenty  feet. 

Case  4.  S.,  aged  60,  consulted  me  February  15, 
1908.  The  left  ear  is  very  defective,  noticeably  in 
using  the  phone.  The  membrana  tympani  opaque 
white;  bright  spot  small;  hears  ordinary  conversa- 
tion at  four  feet  only.  The  watch  is  heard  only 
when  in  contact  with  the  ear. 

1^.  Vibrator  to  the  left  mastoid  for  three  min- 
utes daily  in  February  and  tri-weekly  in  March. 

March  30.  He  can  hear  ordinary  conversation 
at  eighteen  feet  and  the  watch  at  one  inch. 

Dr.  Eidell,  of  Glasgow,  writes  of  treating  dull- 
ness of  hearing  and  subjective  noises  in  the  ears  by 
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liigli-frequency  currents.  He  reports  thirty- two 
cases,  which  he  separates  into  fonr  classes,  noting 
results. 

Class  1.  Chronic  dry  catarrh  of  the  middle  ear, 
with  labyrinth  involvement.  Six  patients  treated. 
No  improvement  in  any,  but  two  thought  the  noise 
had  decreased. 

Class  2.  Chronic  middle  ear  catarrh,  without 
labyrinth  involvement.  Ten  had  tinnitus ;  eight  im- 
proved. In  one  case,  the  tinnitus  disappeared.  Im- 
provement in  hearing  in  two  cases. 

Class  3.  Post-suppurative  conditions  with  tin- 
nitus.    Five  cases.     In  four,  the  tinnitus  improved. 

Class  4.  Sclerosis  of  the  middle  ear,  with  tin- 
nitus. Five  cases.  The  tinnitus  improved  markedly 
in  three  cases,  slightly  in  two.  In  one  case,  with 
persistent  tinnitus  for  four  years,  there  has  been  no 
noise  for  four  months. 

The  patients  were  treated  locally  and  generally. 
Locally  (i),  by  the  resonator  applied,  without  spark- 
ing, lo  the  side  of  the  head. 

{2)  By  electrodes  to  each  end  of  the  solenoid, 
and  introduced  into  the  external  auditory  canal. 


^   Victor 


•\ 


Fig.  116. — High-Frequency  Ear  Electrode. 

Eberhart,  of  Chicago,  considers  that  the  high- 
frequency  currents  give  the  best  results  in  catar- 
rhal deafness,  earache,  tinnitus  aurium,  and  chronic 
suppurative  otitis  media.  He  offers  the  following 
technic:  In  applying  a  current  to  the  ear,  a  small 
glass  vacuum  insulated  tube  is  employed  most  con- 
veniently in  a  movable  socket  handle, — such  as  the 
writer  has  designed.    The  tube  is  placed  at  an  angle 
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in  the  handle.  The  current  is  gradually  increased 
to  the  tolerance  of  the  patient,  to  the  point  where 
the  buzzing  becomes  annoying  or  the  fine  sparks 
become  too  sharp.  The  tube  is  allowed  to  remain 
until  the  heat  becomes  a  little  uncomfortable,  but 
not  longer  than  seven  minutes, 

Urbantschitsch,  in  treating  impaired  hearing, 
resulting  from  purulent  and  non-purulent  otitis 
media,  uses  a  screw-like  negative  electrode,  wound 
with  moist  cotton,  in  the  ear,  with  one-tenth  to  two- 
tenths  m.  a.  of  current.  He  finds  that  more  pro- 
duces pain  and  dizziness. 

He  reports  ten  cases,  eighteen  ears,  some  hav- 
ing been  previously  treated  for  months.  In  six  ears, 
there  was  an  improvement — either  of  hearing,  or  of 
noises,  or  both.  In  all  cases,  the  ordinary  methods 
were  without  results. 

Politzer  writes  that  his  experience  shows  that 


Fig.  117. — Pneumo-Massage  Attachment  to  be  used  with  any 
Ear  Pump. 
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permanent  improvement  in  the  hearing  and  com- 
plete removal  of  the  subjective  noises  are  obtained 
in  only  rare  cases  by  the  galvanic  treatment;  yet  it 
not  infrequently  diminishes  the  tinnitus  and  the 
heaviness,  pressure,  dizziness  and  stupor,  which 
often  accompany  aural  affections. 

Politzer  finds  that  pneumo-massage  occasions, 
in  many  cases,  not  only  a  decided  improvement  in 
hearing,  but  also  a  temporary  or  permanent  diminu- 
tion in  the  subjective  noises,  and  exercises  a  decided 
benefit  upon  the  head  symptoms,  which  are  not  in- 
frequently entirely  cured.  Sometimes  one  observes 
an  increase  in  the  noises  and  dizziness  and  diminu- 
tion of  hearing. 

Dr.  Thomas  Barr  says  that  pneumo-massage,  by 
means  of  an  electric  oto-massage  apparatus,  is  called 
for  when  there  is  a  retracted  membrane,  along  with 
adhesions;  or,  where  there  is  rigidity  of  the  ossi- 
cles or  fixation  of  the  stapes.  Tinnitus,  he  finds,  is 
often  relieved  by  this  method  even  when  the  hear- 
ing is  not  improved. 

Pain,  he  says,  is  not  unfrequently  complained 
of  in  the  ear,  w^hen  no  inflammation  is  present.  Gal- 
vanism may  remove  a  neuralgia  which  has  Resisted 
every  other  method  of  treatment. 

Prof.  Ostman,  writing  of  vibratory  massage  in 
chronic  deafness,  concludes  that  it  is  contraindicated 
in  all  diseases  of  the  sound  perceiving  apparatus 
mth  sound  conduction.  If,  however,  rigidity  of  the 
ossicles  exists,  it  would  be  well  to  try  the  massage. 
It  would  seem  that  massage  is  of  little  benefit  when 
the  ossicles  are  retracted,  when  there  is  a  simple 
chronic  middle  ear  catarrh,  or  when  there  is  exten- 
sive atrophy  of  the  tytnpani. 

Operative  Treatment.  Packard  writes :  The 
galvano-cautery  has  superseded  all  other  meth- 
ods of  perforating  the  membrana  tympani  in  catar- 
rhal otitis  media.     The  results  are  so  unsatisfac- 
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tory,  however,  that  there  are  now  few  advocates  of 
the  procedure. 

OTOSCLEROSIS. 

Zitowitsch  reports  twenty  cases  of 
otosclerosis  treated  with  the  faradic  cur- 
rent: With  one  or  two  exceptions,  all  the  cases  show 
increase  in  hearing  and  decreased  tinnitus.  One 
electrode  should  be  introduced  into  the  mouth  of  the 
eustachian  tube,  the  other  placed  between  the  jaw 
and  the  mastoid.  The  treatment  should  last  for 
three  to  five  minutes,  and  be  repeated  tri-weekly, 
with  as  strong  a  current  as  can  be  borne. 

Dr.  Philip  D.  Kerrison,  of  New  York,  writing 
of  otosclerosis,  says  that  the  results  of  treatment 
are  not  encouraging.  "The  prediction  of  Politzer 
that  the  deafness  occurring  in  the  advanced  stages 
of  the  disease  Avill  remain  forever  beyond  the  ability 
of  the  otologist  to  cure,  is  one  which  few,  at  the 
present  time,  will  care  to  contradict." 


Fig.  118. — Electric  Otoscope. 


OTALGIA. 

In  otalgia,  especially  after  acute  inflammations, 
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a  strong' faradic  current,  lasting  abont  three  min- 
utes, is  useful.     (Urbantscliitscli.) 

INCISION  OP  THE  MEMBRANA  TYMPANI. 

Ballenger,  of  Chicago,  advocates  using  the  elec- 
tro-cautery in  adhesive  non-inflammatory  cases,  as 
the  incision  remains  open  longer  than  when  made 
with  a  knife.    He  gives  the  following  technic: 

1.  Inject  2  per  cent  cocaine  through  the  cathe- 
ter into  the  middle  ear. 

2.  Use  an  electrode  with  a  bent  shank. 

3.  Employ  sufficient  current  to  instantly  raise 
the  cautery-point  to  a  bright  red. 

4.  Make  contact  before  turning  on  the  current. 

5.  Keep  in  contact  for  one  second. 

The  perforation  of  the  membrana  tympani  was 
first  practiced  by  Yoltolini. 

Of  late,  the  galvano -cautery  has  superseded  all 
other  methods  of  producing  artificial  petf oration  of 
the  membrana  tympani  in  catarrhal  otitis  media. 
The  results  are  so  unsatisfactory,  however,  even 
when  the  perforation  remains  permanently  open, 
that  there  are  now  few  advocates  of  the  procedure. 

MECHANICAL  MASSAGE  IN  THE  TREATMENT  OP  THE  NOSE^ 
THROAT  AND  EAR, 

Moreau  R.  Brown,  of  Chicago,  offers  the  follow- 
ing technic:  For  ear,  nasal  or  laryngeal  vibras- 
sage,  the  vibrator,  generally  driven  by  an  electric 
motor,  must  be  of  that  type  which  imparts  a  circu- 
lar or  wave-like  motion,  such  as  is  obtained  by  fas- 
tening the  vibratode  on  the  end  of  the  handle  of 
either  of  the  instruments  referred  to  below. 

In  a  general  way,  it  may  be  stated  that  in  using 
the  instrument  made  by  Messrs.  Truax,  Greene  & 
Co.  the  weight  in  the  handle  should  be  screwed  down 
to  its  fullest  extent,  and  that,  with  the  vibrator  made 
by  the  Victor  Co.  the  weight  is  turned  out  to  a  point 
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where  the  vibrations  are  short  but  distinct,  as  can 
be  determined  by  the  operator  by  placing  the  vibra- 
tor against  his  own  face.  The  pressure  must  be  but 
moderate  and  the  vibratode  should  be  bell-shaped 
and  made  of  soft  rubber  and  from  one  to  two  inches 
in  diameter,  at  the  distal  end. 

Massage  of  tJie  nose,  throat,  and  ear  should  be 
begun  by  treatment  of  the  neck,  the  vibratode  being 
passed  from  above  downward  over  the  muscles  of 
the  back  and  sides  of  the  neck.  The  fingers  may  be 
used  as  the  vibratode ;  or  a  vibrator,  giving  the  ham- 
mer-like stroke,  may  be  used  with  advantage.  The 
patient  should  be  carefully  w^atched  during  the  first 
few  treatments,  as  approaching  syncope  has  been 
noticed  several  times  while  vibrating  over  the  vagus. 

The  larynx  is  treated  by  gently  grasping  the 
thyroid  cartilage  between  the  forefinger  and  thumb, 
while  the  vibrator  is  held  firmly  like  a  penholder 
well  up  in  the  crotch  between  the  forefinger  and 
thumb. 

In  vibrassage  of  the  nose,  the  soft  rubber  cup 
is  passed  downward  over  that  organ  and  on  the 
neighboring  sides  of  the  face  and  above  on  the  fore- 
head. 

In  ear  vibrassage,  the  soft  rubber  cup  is  passed 
downward  in  front  of  the  ear,  then  behind  the  ear 
and  over  the  mastoid,  and  over  the  space  between 
the  angle  of  the  jaw  and  the  mastoid;  after  which, 
it  is  placed  to  cover  the  auditory  meatus.  In  order 
to  reach  the  deeper  portions  of  the  ear  and  the 
eustachian  tube,  the  vibratode  must  be  taken  between 
the  finger  and  thumb  and  the  tip  of  the  finger  should 
be  put  in  the  external  auditory  canal.  It  is  strongly 
urged  that  the  novice  first  operate  on  himself,  other- 
wise he  might  do  his  patients  irreparable  injury. 

The  duration  of  the  treatment  must  not  be  pro- 
longed beyond  the  point  of  stimulation  to  that  of 
exhaustion.    The  sensations  of  the  patient  will  gen- 
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orally  indicate  the  limit.  For  the  first  treatment  of 
the  ear,  three  minutes  is  ample  time,  including  that 
devoted  to  the  neck.  The  indication  for  a  renewal 
of  the  treatment  is  a  return  of  the  symptoms  which 
have  been  dissipated.  In  acute  disorders,  daily 
treatments  are  required.  In  chronic  conditions,  tri- 
weekly. 

If  the  symptoms  are  aggravated,  the  treatment 
should  be  discontinued.  If  improvement  does  not 
follow  in  three  to  four  weeks,  I  do  not  think  it  ad- 
visable to  continue  it.  The  shorter  the  time  which 
has  elapsed  since  the  inflammation  was  acute,  the 
more  rapidly  will  it  yield  to  massage ;  that  is,  we  can 
massage  away  fresher  exudate  with  greater  ease 
than  we  can  the  older.  i 

The  indications  for  the  use  of  massage  in  the 
nose,  throat,  and  ear  are  for  the  relief  of  neuralgia, 
rheumatism,  paralysis,  enlarged  glands,  which  fol- 
low some  forms  of  tonsilitis,  and  acute  and  chronic 
non-suppurative  inflammatory  affections.  Its  use  in 
diseases  of  the  nose  is  limited.  It  will  not  relieve  the 
nasal  stenosis  due  to  turbinal  engorgement  to  the 
extent  reported  by  Bleyer.  In  dry  rhinitis,  it  will 
increase  the  moisture  in  the  nose  and  relieve  the 
pain  of  certain  inflammatory  disorders.  It  is  indi- 
cated in  acute  pharyngitis ;  non-suppurative  and  non- 
membranous.  It  is  of  value  in  pharyngitis  sicco. 
In  pharyngeal  paralysis,  following  inflammation,  we 
have  in  massage  a  remedy  of  unsurpassed  value. 

Its  use  in  the  larynx  is  limited  to  some  forms  of 
paralysis  and  to  acute  and  chronic  laryngitis. 

As  to  breaking  up  adhesions  of  the  membrana 
tympani,  and  rigidity  of  the  ossicles,  vibrassage 
compares  favorably  with  pneumo-massage.  The 
effect  of  this  latter  on  the  rigid  ossicles  is  not  so 
satisfactory  as  we  are  led  to  expect ;  nor  can  we  with 
it  massage  the  middle  ear,  which  is  so  essential,  as, 
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can  be  done  with  the  vibrators;  its  value  therefore 
is  but  limited. 

Vibratory  massage  is  successfully  used  for  the 
relief  of  otalgia,  tinnitus  aurium,  nervous  deafness, 
acute  and  chronic  catarrhal  non- suppurative  inflam- 
mations of  the  auditory  tract,  and  suppurative  otitis 
media — after  the  suppuration  has  ceased.  Its  bene- 
fits are  most  noticeable  in  otitis  media  acuta;  and 
in  otitis  media  chronica,  characterized  by  a  full 
feeling  of  the  ear;  tinnitus;  etc.,  impaired  hearing. 

My  records  show  cases  of  acute,  subacute  and 
chronic  otitis  media,  at  times  accompanied  by 
marked  deafness,  and  with  deficient  bone  conduc- 
tion,— some  having  resisted  the  generally  recom- 
mended treatment — which  recovered  rapidly  under 
mechanical  massage. 

THE  EUSTACHIAN   TUBE. 

Writing  of  the  value  of  electrolytic  dilation  of 
the  eustachian  tubes  in  chronic  tubal  catarrh  and 
chronic  catarrhal  otitis  media,  Dr.  A.  B.  Duel,  of 
New  York,  says,  '  ^  To  bring  about  the  absorption  of 
the  exudates,  T  use  electrolysis.  The  gold  bougies 
are  Nos.  2,  3  and  4,  of  the  French  scale.  The  bougie 
is  drawn  through  a  small  pure  silver  catheter  until 
the  oval  head  fits  snugly  in  the  opening  at  the  tip. 
This  is  connected  by  a  handle  with  the  negative  pole 
of  the  battery.  The  catheter  is  insulated  by  wind- 
ing around  it  a  narrow  strip  of  rubber  tissue  spir- 
ally. The  positive  pole  is  held  in  the  hand  of  the 
patient.  The  bougie  is  pushed  through  the  cathe- 
ter until  it  meets  with  an  obstruction;  then,  a  cur- 
rent of  one  to  three  m.a.  is  turned  on;  then,  after 
twenty  seconds,  to  a  minute,  the  bougie  will  pass 
through  the  stricture  with  gentle  pressure.  If  not, 
the  current  should  be  increased  up  to  5  m.  a.  at  a 
sitting.     Eepeat  once  weekly  to  monthly.     Two  to 
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four  sittings  are  usually  sufficient.  Some  fifty  cases 
are  recorded. 

All  narrow  tubes  should  be  restored  to  their  nor- 
mal calibre,  and  when  the  narrowing  is  due  to  an 
organized  inflammatory  tissue,  the  best  means  of 
accomplishing  this  is  by  electrolysis. ' ' 

In  twenty -five  replies  to  Dr.  Duel's  letter,  two 
stated  that  the  method,  by  electrolysis  of  the  tube, 
had  been  found  of  no  value ;  seventeen  believed  that 
the  tubes  could  be  more  quickly  opened  by  electro- 
lysis ;  nine  reported  the  breaking  of  the  probe  in  the 
tube.  So  confident  is  the  author  of  the  benefit  of  the 
treatment,  that  he  would  feel  compelled  to  continue 
its  use,  even  although  all  the  other  members  aban- 
doned it. 

After  a  year's  experience  in  the  treatment  of 
stricture  of  the  eustachian  tube,  by  means  of  the 
electric  bougie,  Dr.  T.  J.  Harris,  of  New  York,  writ- 
ing in  1901,  says  :  "In  the  majority  of  cases,  a  silver 
catheter,  wound  with  thin  rubber,  had  been  employed 
with  a  negative  current  of  not  more  than  three  m.a. 
for  five  minutes.  Inflation  was  not  practiced  after- 
wards. Of  the  thirty-three  cases,  twenty-four  had 
tinnitus  of  a  chronic  nature ;  and,  of  these,  one  was 
cured,  thirteen  were  improved,  and  twelve  were  not 
improved.  Only  thirteen  complained  of  difficulty  in 
hearing,  and  of  these,  twelve  were  improved.  In 
only  two  cases,  out  of  twenty-five,  was  the  tinnitus 
permanently  cured." 

Harris  was  convinced  that  the  electrical  current, 
even  when  properly  used,  was  capable  of  causing 
adhesions  of  the  tube  and  that  the  effect  of  the  cur- 
rent in  relaxing  the  stricture  was  not  permanent. 
Suppuration  of  the  ear  had  followed  the  treatment 
in  three  cases  and  mastoiditis  in  one. 

Dr.  M.  P.  Brandegee  said  that  at  the  New  York 
Infirmary  he  had  noticed  a  distinct  and  permanent 
result  in  nearly  every  case  treated  by  this  method. 
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The  tinnitus  had  been  greatly  benefited  and  the  hear- 
ing markedly  increased.  In  one  hundred  and  fifty 
cases  there  had  been  no  case  of  suppuration  follow- 
ing this  treatment. 

Writing  in  the  following  year,  1904,  Dr.  Harris 
sums  up  his  conclusions  thus :  1.  That  there  is  a 
certain  degree  of  value  in  the  method,  in  a  relatively 
small  number  of  cases.  2.  That  the  method  is  at- 
tended with  no  small  degree  of  danger  from  sepsis, 
traumatic  and  electrical  danger,  and  should  be  em- 
ployed only  after  every  other  means  of  .establishing 
the  patency  of  the  tube  has  been  tried  and  failed. 
The  most  scrupulous  attention  to  antisepsis  is  essen- 
tial. 

Finally — In  the  majority  of  cases,  the  process 
is  not  a  true  electrolytic  one. 

"Wendell  C.  Phillips  says  that  the  electric  bougie, 
advocated  by  Duel,  may  be  employed  whenever  the 
stricture  proves  unpermeable  to  the  whalebone  bou- 
gie. It  is,  he  says,  a  complicated  procedure,  requir- 
ing a  galvanic  current  and  an  insulated  gold  bougie. 
The  technique  is  difficult,  and,  in  a  few  cases  report- 
ed, portions  of  the  distal  extremity  of  the  bougie 
have  broken  off  while  in  the  tube.  Nevertheless,  the 
electric  bougie  can  be  made  to  overcome  strictures 
which  are  impermeable  to  other  forms  of  probing. 

I  would  add  a  word — Attached  to  the  negative 
cord  a  silver  or  copper  bougie  will  answer  as  well 
as  one  of  gold. 

Dr.  H.  B.  Crocker,  of  California,  reports  that 
in  fourteen  cases  of  tubal  deafness  treated  by  this 
method,  each  case  receiving  ten  to  twenty  treat- 
ments, only  two  were  benefited  to  any  appreciable 
extent.  The  negative  electrode  with  five  volts  was 
used.  The  bougie  was  slowly  passed  and  followed 
by  a  larger  one. 

Ballenger,  of  Chicago,  says:  ''It  is  difficult  to 
overcome  cicatricial  contractions,  especially  if  due 
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to  syphilis.  If  due  to  diphtheria  and  tuberculosis, 
electrolysis  may  be  of  value.  An  olive-tipped  elec- 
trode should  be  introduced  through  the  catheter  to 
the  isthmus.  Use  the  negative  pole,  with  five  to  thirty 
m.a.  for  five  to  twenty  minutes.  If  it  is  a  simple 
hypertrophy,  the  positive  pole  should  be  used.  If 
the  lumen  of  the  tube  is  constricted  further  up,  a 
small  gold-tipped  electrode  should  be  introduced 
through  the  catheter,  as  recommended  by  A.  B. 
Duel.  In  some  instances,  the  method  will  be  attend- 
ed with  astonishingly  good  results.  In  the  hands 
of  most  it  has  been  disappointing.  The  benefits 
may  well  be  attributed  to  the  dilation  and  inflation 
which  are  incidental  to  the  x^rocedure." 

Elvrood  Matlack,  of  Philadelphia,  reports  seven- 
ty-five cases.  He  used  this  method  with  every  per- 
son applying  for  treatment,  who  consented. 

There  were  very  few  cases  in  which  the  patho- 
logic changes  were  confined  to  the  tube.  The  deaf- 
ness and  tinnitus  were  almost  invariably  cured,  or 
at  least  relieved,  in  those  cases  in  which  the  eusta- 
chian obstruction  seemed  to  be  the  cause  of  the  trou- 
ble. 

Excluding  labyrinth  disease,  Matlack  regards 
electrolysis  of  service  in  almost  all  forms  of  deaf- 
ness. 

He  uses  a  current  of  one  to  five  m.a.  for  one 
minute,  once  a  week. 


Fig.  119. — Salpingoscope.  (Hirschmann-Valentine's.)  For 
the  Examination  of  the  Nasal  and  Pliaryngeal  Cavities  and  the 
Larynx. 
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Hopkins,  of  Cleveland,  in  treating  chronic 
catarrhal  deafness,  employs  an  electric  compressed 
air  heater. 

He  has  treated  sixty-four  cases  of  ankylosis  of 
the  stapes  with  but  four  failures,  and  these  had  laby- 
rinthine involvement.  Technic — The  ear  is  cleansed 
with  alcohol;  narrow  strips  of  gauze  are  packed  in 
the  ear  and  a  large  pad  of  gauze  placed  over  it.  The 
ear  is  then  covered  with  a  canvas  sleeve  and  air 
sent  into  the  canal  at  a  temperature  which  gradually 
reaches  A00°.  The  only  discomfort  that  may  arise  is 
a  severe  headache  which  is  promptly  relieved  by 
codein.    The  sleeve  should  have  a  perforation  near 


Fig.  120. — Electric  Air  Heater  for  Attacliment  to  any  Nebulizer. 


the  point  of  contact  with  the  ear.    One  ear  only  is 
treated  on  any  one  day.    Treatments  are  given  three 
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times  weekly  for  three  to  twelve  months.  After  the 
supra-heated  air  treatment,  inflate  the  eustachian 
tube  with  a  warm  vapor. 

Contra-indications  —  arterio-sclerosis,  serous 
effusions  and  perforations. 

It  is  doubtful,  says  Dr.  Hopkins,  whether  one 
in  the  whole  number  treated  by  this  method  has 
perfect  hearing,  but  every  patient  discharged — since 
contra-indications  have  been  closely  observed — has 
been  perfectly  satisfied  with  the  result. 

Ferran  is  also  an  advocate  of  Hot  Air  in  otol- 
ogy. His  apparatus  consists  of  a  simple  Politzer 
bag,  prolonged  by  an  aluminum  neck,  containing  an 
electrical  resistance.  This  is  sufficiently  light  not 
to  make  catheterization  painful.  Cases  of  otosclero- 
sis have  been  little  benefited,  but  in  cases  of  tubal 
catarrh,  the  results  have  been  far  better  than  by 
any  other  method.  He  reports  cases  which  returned 
to  normal  hearing  when  little  improvement  had  been 
previously  obtained. 

ACUTE      CATAKKHAL      AND      SUPPUEATIVE      OTITIS      MEDIA 
TEEATED   BY   THE   500   C.   P.   LAMP. 

Eogers  says  that  the  use  of  the  light  in  the  treat- 
ment of  otitis  media  frequently  produces  phenome- 
nal results ;  but  these  are  confined  to  the  early  stage, 
before  the  formation  of  pus ;  and  to  the  later  stage, 
after  the  cavity  has  been  evacuated.  Not  infre- 
quently, the  disease  will  be  aborted  by  a  treatment 
for  fifteen  to  twenty  minutes. 

Technic. — Apply  the  500  c.  p.  lamp  for  fifteen 
minutes  and  repeat  in  one-half  hour.  If  pain  contin- 
ues, repeat  with  the  lamp  as  close  to  the  ear  as  can  be 
endured. 

After  the  formation  of  pus  the  lamp  will  be  of 
little  service,  until  the  membrane  has  been  punc- 
tured or  opened  by  necrotic  perforation. 
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Case  2.  Miss  B.,  aged  20.  Had  been  under  the 
care  of  Dr.  Saner,  of  Lena,  Ills.,  for  five  months, 
snffering  from  acute  suppurative  otitis  media  which 
developed  into  the  chronic,  purulent  form.  Under 
the  use  of  the  500  c.  p.  lamp,  for  thirty  minutes,  twice 
daily,  the  discharge  ceased  on  the  fourth  day,  and, 
in  thirty  days  the  patient  was  discharged  cured, 
and  with  normal  hearing. 

CHKOlSriC  PUKULENT  OTITIS  MEDIA. 

Mrs.  S.,  aged  60,  consulted  me  May  24,  1904. 
She  has  chronic  otitis  media  of  the  right  ear  and 
chi^onic  purulent  otitis  media  of  the  left  ear.  The 
hearing  in  the  left  ear  was  lost  in  childhood.  The 
hearing  in  the  right  ear  has  been  impaired  for  seven 
to  eight  years  and  is  getting  worse. 

Previous  treatment — She  has  had  treatment  by 
an  aurist,  during  the  winter  months,  for  past  six 
years  without  improvement. 

Eight  ear^=i4"/12"  (watch)  =conversation  and 
forced  whisper  at  three  feet.  Upper  i/4  of  membra- 
na  tympani  has  fibrous  looking  infiltration. 

Left  ear — Loss  of  upper  half  and  lower  third 
of  membrana  tympani. 

J^.  High-frequency  current,  with  glass  vacuum 
tube  in  each  meatus,  daily,  for  five  minutes. 

June  15.  Hearing  distance  right  ear  ordinary 
conversation  and  forced  whisper  at  fifteen  to 
twenty  feet.     Very  slight  discharge  in  left  ear. 

2.  Mrs.  R.,  aged  48,  consulted  me  December 
20,  1907.  She  has  purulent  otitis  media.  The  left 
ear  has  discharged  for  seven  or  eight  years.  I  re- 
moved a  polypus  with  a  cold  snare.  January,  1908, 
"treated  the  patient  during  the  month  with  5%  acid 
chromic.  Discharge  continues  offensive  and  free. 
Pebruary,  treated  by  500  c.  p.  lamp,  for  twenty  min- 


CATAPHOEESIS,  427 

ntes,  twice  weekly.  March  6,  no  discharge  for  two 
weeks  past. 

Hearing  distance=l2"  (watch)  and  hears 
ordinary  conversation  at  twenty  feet. 

3.  — ,  aged  63.  Has  acnte  otitis  media,  with 
profuse  discharge.  Severe  pain  on  right  side  of 
head  and  ear  for  three  weeks  following  grippe;  pa- 
tient could  neither  eat  nor  sleep  for  the  past  week. 

Light  from  the  500  c.  p.  lamp  was  applied  to  the 
side  of  the  head  for  fifteen  minutes.  Next  day  the 
patient  said  that  he  had  had  the  first  good  night's 
rest  in  three  weeks. 

He  received  six  treatments  with  the  result  that 
the  pain,  inflammation  and  discharge  disappeared 
and  the  patient  was  as  well  as  usual.  There  was  no 
recurrence. 

I  do  not  contend  that  light  will  cure  all  cases, 
but  if  it  is  used  in  the  early  stages  it  will  abort  the 
inflammatory  condition  in  most  cases.  I  have  also 
used  this  light  in  several  cases  of  inflammation  of 
the  accessory  sinuses,  and  with  equal  success. 

Dr.  E.  D.  Brooks,  of  Ann  -Arbor,  Michigan,  ad- 
vocates cataphoresis  in  the  treatment  of  suppura- 
tion of  the  middle  ear  and  cites  the  following  illus- 
trative case : 

— ,aged  54,  had  otorrhoea  and  polypi  cured  when 
a  child.  Nasal  catarrh,  a  few  weeks  since,  brought 
on  again  a  discharge  which  was  abundant  and  foul 
smelling.  The  ear  was  syringed  with  a  solution  of 
hydrogen  peroxide  and  filled  with  a  warm  solution 
of  bichloride  of  mercury,  1  to  1000.  The  copper  tip 
of  the  negative  cord  was  wound  with  cotton  and 
placed  in  the  solution  in  the  ear,  and  as  much  cur- 
rent as  the  patient  could  bear  without  discomfort 
turned  on  for  five  minutes.  This  was  repeated  daily 
for  four  days,  with  rapid  diminution  of  the  dis- 
charge, and  also  of  the  headache  and  tenderness  of 
the  ear  and  nervousness. 
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ELECTRICITY    IN     THE    TREATMENT    OF    ATROPHIC    OTITIS 

MEDIA. 

Albert  H.  Andrews,  of  Chicago,  in  a  personal 
comniiinication,  says:  The  application  of  electri- 
city to  the  treatment  of  chronic  catarrhal  otitis  me- 
dia is  based  upon  the  well-known  effect  of  galvanism 
upon  chronic  inflammatory  processes.  In  the  atro- 
phic stage,  when  the  connective  tissue  which  was 
produced  in  the  hypertrophic  stage  is  now  contract- 
ing, negative  galvanism  increases  the  blood  supply, 
softens  the  connective  tissue,  brings  about  its  absorp- 
tion, and,  in  uncomplicated  cases,  invariably  in- 
creases the  hearing. 

The  symptoms  of  this  disease  are :  Deafness, 
tinnitus,  retraction  of  the  membrane,  foreshorten- 
ing of  the  malleus  handle,  interference  with  excur- 
sions of  the  malleus  as  seen  through  the  otoscope, 
lessened  air  conduction  for  the  tuning  fork,  and,  in 
patients  below  middle  age,  increase  in  bone  conduc-  ■ 
tion. 

In  order  to  get  the  beneficial  effect  of  electricity 
in  the  middle  ear  the  current  must  be  made  to  pass 
through  the  drum  membrane  and  the  chain  of  ossi- 
cles. It  is  doubtful  if  the  current  passing  through  the 
walls  of  the  auditory  canal  has  any  appreciable 
effect  upon  the  tj^mpanic  cavity.  The  drum  mem- 
brane is  exceedingly  sensitive  to  the  galvanic  cur- 
rent. Hence,  the  application  must  be  made  with 
great  care  and  it  is  best  to  let  the  patient  control 
the  amount  of  the  current,  rather  than  to  depend 
upon  the  meter.  This  can  be  done  by  regulating  the 
amount  of  contact  between  the  hand  and  the  sponge 
electrode. 

A  small  pencil  of  cotton  is  rolled  on  an  appli- 
cator, which  has  an  eye  in  the  back  for  receiving  the 
cord  tip.    A  piece  of  rubber  tube,  of  suitable  size,  is 
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first  put  on  the  applicator.  Then  the  cotton  is  rolled 
on  and  the  rubber  insulation  pushed  down  almost 
to  the  end  of  the  cotton.  The  cotton  is  saturated 
with  water  or  a  weak  potassium  iodide  solution  and 
then  pushed  down  against  the  drum  membrane.  The 
cord  is  brought  over  the  top  of  the  patient's  head 
and  the  tip  inserted  in  the  eye  in  the  applicator. 
This  makes  the  head  carry  the  weight  of  the  cord, 
so  that  it  does  not  drag  the  electrode  out  of  posi- 
tion. The  handle  of  the  contact  electrode  is  held 
in  one  hand,  while  one  of  the  fingers  of  the  other 
hand  is  held  against  the  sponge.  The  operator  turns 
on  the  current  very  slowly,  telling  the  patient  that 
as  soon  as  he  feels  the  current  in  his  ear  he  should 
immediately  remove  his  hand  from  the  sponge. 

As  soon  as  the  patient  indicates,  by  removing 
the  hand  from  the  sponge,  that  he  feels  the  current, 
he  is  asked  to  touch  the  sponge  again  very  gently, 
perhaps  with  only  one  finger.  If  no  pain  is  caused 
in  the  ear,  he  can  apply  two  or  three  fingers,  or 
make  firmer  pressure  on  the  sponge,  until  he  re- 
ceives all  the  current  through  the  ear  that  he  can 
take  without  discomfort. 

The  extreme  sensitiveness  of  the  membrane  to 
galvanism  is  probably  due  partly  to  the  general  sen- 
sitiveness and  partly  to  the  current  passing  through 
the  delicate  chain  of  ossicles.  A  given  current  pass- 
ing through  the  chain  of  ossicles  will  be  more  than 
a  hundred  times  as  strong  for  the  tissue  through 
which  it  is  passing  as  would  be  the  same  current 
distributed  through  a  square  inch  of  surface. 

When  the  current  is  measured,  it  will  usually  be 
found  that  about  one-quarter  of  a  milliampere  is 
all  the  patient  will  endure.  The  treatment  should 
be  repeated  two  or  three  times  a  week  for  perhaps 
a  month.  Then'  it  should  be  discontinued  for  a  few 
weeks  and  continued  again  if  conditions  seem  to 
^varrant. 
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TINNITUS  AURIUM. 

A.  Schloss,  of  San  Francisco,  writes :  In  tinni- 
tus aurium  I  nse  a  Hopkins'  Electric  Heater,  at  a 
temperature  of  two  to  three  hundred  degrees  at  a 
pressure  of  five  to  six  pounds,  for  not  more  than  five 
minutes. 

The  ear  piece  is  three-sixteenths  of  an  inch  in 
diameter.  Technic — First,  cleanse  the  auditory  canal 
then  dry  with  alcohol.  Place  the  ear  piece  in  the 
external  meatus  and  direct  the  air  against  the  tym- 
panum. 

I  treat  my  patients  three  times  a  week  for 
about  eight  weeks ;  and,  so  far,  I  have  not  had  a  fail- 
ure among  the  many  cases  I  have  treated.  The  effect 
on  the  deafness  has  been  beneficial. 

W.  J.  Morton,  of  New  York,  reports  the  fol- 
lowing case:  — ,  aged  33,  cured.  Five  years  ago 
had  a  dry  throat  and  was  treated  by  sprays  for 
two  years  with  no  benefit.  Two  years  ago  the  pa- 
tient had  grippe,  when  tinnitus  began.    . 

Present  State — Is  nervous  and  has  almost  con- 
stant ringing  in  the  ears,  worse  in  the  left  ear ;  sleep 
is  disturbed  by  the  noise,  which  is  worse  at  night; 
free  post-nasal  discharge ;  slight  vertigo ;  hearing  in 
left  ear  is  considerably  impaired. 

Treated  for  a  time  by  the  "static  induced"  cur- 
rent and  the  sinusoidab  with  some  amelioration. 
March  29,  1893,  an  electric  diffusion  copper  bulb 
was  applied  throughout  the  post-nasal  and  pharyn- 
geal region  with  twelve  m.a.  of  current,  for  five  min- 
utes, on  each  side.  April  3,  repeat.  On  April  5  there 
Avas  no  discharge  and  the  tinnitus  ceased  during  the 
treatment.  Repeat.  From  April  7  to  19,  the  condi- 
tion fluctuated  and  the  patient  discontinued  treat- 
ment. May  3,  treatment  was  renewed  and  electric 
diffusion  was  applied  to  the  hypertrophied  tonsils 
and  post-nasal  region,  about  every  third  day,  until 
May  25,  when  the  ringing  and  catarrhal  troubles 
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ceased  and  the  throat  became  normal.  January  30y 
1894,  the  patient  remains  well,  in  spite  of  an  attack 
of  grippe  during  the  winter, 

HEAD  NOISES. 

Jaques  Boyer  writes  thus  of  the  scientific  studies 
of  Dr.  Marage,  of  Paris,  in  the  line  of  head  noises, 
and  of  his  ' '  Wonderful  Machine ' ' : 

Dr  Marage  divides  these  sounds  into  noises, 
musical  notes  and  words  or  vocal  cries. 

Whistling  is  the  only  subjective  sound  that  oc- 
curs alone.  The  whistling  sound  is  caused  by  the 
displacement  of  the  stirrup.  In  order  to  suppress 
the  whistling  it  is  merely  necessary  to  bring  the  stir- 
rup gradually  back  to  its  normal  position.  This 
result  can  be  accomplished  by  means  of  sonorous 
vibrations  of  small  intensity,  which  displace  the 
stirrup  less  than  one  twenty-five  thousandth  of  an 
inch.  For  this  purpose,  Dr.  Marage  employs  syn- 
thetic vowel  sounds  of  low  pitch,  produced  by  forc- 
ing air  at  low  pressure  through  his  well-known  siren, 
which  has  been  described  in  the  Scientific  American. 

Suppression  of  the  sound  of  the  pulse,  asso- 
ciated with  disturbances  of  the  general  circulation. 
Dr.  Marage  has  relieved  in  several  patients  by  a 
few  applications  of  the  alternating  current  of  very 
high  frequency — D'Arsonval  currents — to  the  ear. 
The  currents  act  upon  the  vaso-motor  nerves,  which 
control  the  circulation. 

For  the  treatment  of  the  other  abnormal  sounds, 
the  Doctor  employs  vibratory  massage  of  the  head, 
at  the  level  of  the  parietal  and  temporal  bones.  This 
is  successful  when  the  trouble  is  of  recent  origin. 
This  variety  of  sound  is  caused  by  a  persistent  excit- 
ation of  the  auditory  nerve  centres ;  for  instance, 
the  sound  of  a  bell  is  heard  continually,  because  the 
element  of  the  nerve  fibres  and  centres,  like  the  fil- 
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ings  in  a  Brauly  Coiierer  maintain  the  conducting 
position  which  they  assumed,  when  the  sound  of  the 
real  bell  was  last  heard. 

In  a  personal  communication,  on  the  subject  of 
Sound  Waves  in  the  Treatment  of  Oto-sclerosis, 
Dr.  Howard  N.  Lyon,  of  Chicago,  writes :  In  the 
summer  of  1894,  the  remark  of  a  manufacturer  of 
surgical  appliances  that  ^'a  hearing  horn  provided 
with  reeds  like  a  harmonica,  would  be  a  valuable  aid 
to  the  deaf,  but  that  mechanical  difficulties  had  hith- 
erto prevented  the  production  of  such  apparatus," 
started  me  on  a  line  of  experiments  that  were  inter- 
esting if  not  profitable.  My  own  studies  had  already 
shown  that,  aside  from  the  presence  of  tone  islands 
and  tone  vacancies  in  the  perceptive  apparatus  of 
the  internal  ear,  there  were  corresponding  defects 
in  the  conducting  apparatus  of  the  external  and 
middle  regions ;  and,  furthermore,  that  in  certain  in- 
stances, there  was  an  irregular  conduction  of  sounds ; 
some  notes  of  the  piano,  for  instance,  being  readily 
heard,  while  other  notes  could  only  be  perceived 
when  loudly  sounded.  One  patient  in  particular  be- 
ing able  to  hear  only  the  accented  notes  of  a  waltz. 

The  hearing  horn  idea  I  soon  dismissed  as  im- 
practical, but  the  idea  of  a  series  of  vibratory  reeds 
proved  alluring  as  a  means  of  exercising  the  conduct- 
ing apparatus  of  the  middle  ear  and  thus  leading 
to  a  better  sound  conduction,  through  freeing  adhe- 
sions and  the  production  of  a  better  circulation  in 
the  muscles  and  ligaments  of  the  ossicles.  Further- 
more, it  seemed  possible  that  there  might  be  a  more 
or  less  complete  regeneration  of  nerve  tissue,  as  a 
result  of  the  constant  impingement  of  sound  waves 
on  the  receptive  apparatus.  For  the  purpose  of 
these  experiments,  I  first  made  use  of  a  telephone 
receiver,  connected  in  series  with  an  automatic  rheo- 
tome,  adjusted  to  giving  a  rate  of  vibration  to  the 
diaphragm  of  the  receiver  corresponding  to  the  mu- 
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sical  note  desired.  By  this  means,  I  was  able  to 
produce  a  constant  succession  of  sound  waves  to 
impinge  on  the  drum  head.  The  apparatus  was  ca- 
pable of  adjustment  through  a  range  covering  the 
three  middle  octaves.  The  results,  however,  were 
disappointing.  The  failure  I  attributed  to  the  fact 
that  the  force  of  the  vibrations  was  insufficient  to 
overcome  the  sclerosed  tissues,  and  I  must  need 
employ  something  that  would  give  a  great  volume 
of  tone. 

My  next  experiments  were  with  an  auxiliary 
sound  box,  attached  to  the  sounding  board  of  a  piano, 
and  connected  to  the  auditory  apparatus  by  means 
of  a  rubber  tube.  This  proved  more  hopeful  and 
led  to  the  adoption  of  a  sounding  box  on  the  plan 
of  an  Aeolian  harp,  but  having  only  one  string.  By 
varying  the  position  of  the  bridge,  and  picking  the 
string  with  a  plectrum.  I  could  produce  the  sounds 
required,  and  of  much  greater  volume  than  in  the 
first  instance.  Again,  my  theories  had  to  give  way 
to  the  cold  fact  that  the  only  improvement  I  could 
produce  on  my  subjects  was  a  psychic  one.  Once 
more  I  laid  my  failure  to  lack  of  volume  and  re- 
turned to  the  telephone  receiver,  but  this  time,  with 
the  addition  of  an  induction  coil  and  auxiliary  bat- 
tery. I  got  volume  now,  but  only  again  to  meet 
with  failure.  Psychic  results  I  had  in  plenty,  but 
not  physical  ones,  and  it  was  real,  tangible  improve- 
ment I  was  after  and  I  was  reluctant  to  admit  defeat 
of  my  carefully  constructed  theories,  until  I  had  ex- 
hausted every  device  my  creative  faculties  could 
suggest.  Even  yet,  I  have  not  abandoned  hope  and 
still  find  myself  devising  new  apparatus  for  this  pur- 
pose. 

Out  of  the  failures,  however,  came  one  ray  of 
hope,  for  I  found,  contrary  to  my  belief,  that  more 
powerful  sound  waves  were  needed;  the  fact  that 
when  extraneous  air  currents  are  cut  off  and  the 
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external  orifice  of  the  ear  occluded  by  a  very  sensi- 
tive diaphragm,  a  telephone  receiver,  giving  a  clear 
but  subdued  note,  is  capable  of  making  an  impres- 
sion and  that  many  of  these  patients  are  capable  of 
hearing  ordinary  conversation  through  such  an  ap- 
paratus when  virtually  deaf,  without  such  aid.  This 
fact  lends  confirmation  to  my  belief,  that  the  loss  of 
hearing  in  oto-sclerosis,  and  other  degenerative  pro- 
cesses, is  due  to  a  loss  of  elasticity  of  the  soft  parts 
of  the  conducting  apparatus,  either  through  atrophic 
or  sclerotic  changes,  and  impels  me  to  continue  the 
treatment  of  many  a  case  that,  otherwise,  I  would 
abandon  as  hopeless.  In  these  cases,  one  cannot, 
as  yet,  expect  much,  but  even  a  little  means  much 
towards  mitigating  the  horrors  of  that  continual 
silence,  that  is  far  harder  to  bear  than  the  loss  of 
sight.  And  these  studies  have  taught  me  the  greater 
lesson  that  the  noises  that  prove  so  distressing  are 
frequently  due  to  outside  influences,  the  various  air 
currents  striking  on  a  drum  head  incapable  of  nor- 
mal excursions  are  transformed  into  overtones  or 
irregular  tone  waves  that  produce  sound  but  not 
sense.  So  sensitive,  in  fact,  may  the  conducting  ap- 
paratus become,  as  the  shrinking  process  stretches 
the  drum  head  tighter,  that  when  the  ear  is  totally 
occluded  by  a  non-resilient  covering  (sheet  lead  for 
example),  bone  conduction  may  still  set  in  motion 
waves  that  will  produce  annoying  sounds. 

My  greatest  successes  in  the  treatment  of  deaf- 
ness, have  been  through  the  use  of  intestinal  stimu- 
lants and  the  maintenance  of  thorough  lymphatic 
drainage  and  the  local  use  of  iodine  and  potassium 
iodide,  together  with  massage  of  the  drum  head  by 
means  of  the  pneumatic  pump.  In  those  cases  of 
recent  type,  I  have  derived  some  apparent  benefit 
from  having  the  patient  listen  for  some  time  each 
day  to  the  same  piece  of  music  played  by  the  phono- 
graph, selecting  something  with  which  he  was  form- 
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erly  familiar  and  giving  close  attention  to  the  music. 
At  first,  only  sufficient  will  be  heard  to  recognize 
the  meter,  then  fragments  of  the  notes,  and  ulti- 
mately, more  or  less  of  the  music  will  be  heard.  I 
hope  some  day  that  I  or  some  one  more  able,  will 
devise  an  apparatus  that  will  automatically  trans- 
pose music  or  spoken  words  into  a  higher  or  a  lower 
key,  for  it  is  the  voice  register  that  is  usually  lost 
and  there  are  still  tone  islands  remaining  for  sounds 
above  or  below  those  of  the  normal  eight  octaves 
but  the  difficulties  at  present  seem  almost  insur- 
mountable. 

An  Aid  In  Deafness. — The  Chief  of  the  Swe- 
dish Government  Telephone  Bureau  has  made  a 
miniature  telephone,  with  an  end  piece  suitable  for 
insertion  into  the  ear.  Its  size  is  four  by  six  inches. 
Two  such  telephones  placed  in  the  ears  and  fine 
wires  resting  behind  the  ears  could  connect  with  a 
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battery  and  coil  in  the  breast  pocket.  A  microphone 
receiver  in  connection  could  be  held  in  the  hand.  This 
would  make  a  very  efficient  ear  trumpet.  Deaf  peo- 
ple often  hear  well  by  telephone. 

Fig.  121  shows  transmitter  connected    directly 
with  the  battery. 


CHAPTER  11. 


THE  MASTOID. 

Transillumination.- — Dr.  Albert  H.  Andrews,  of 
Chicago,  from  a  wide  experience  writes :  Examina- 
tion of  the  mastoid  by  transillumination  is  based  up- 
on the  fact  that  the  healthy,  normal  mastoid  will 
transmit  light,  while  a  mastoid  filled  with  pus  or 
granulation  tissue  obstructs  the  passage  of  light. 
Most  of  the  older  authors  claim  the  method  is  un- 
reliable.   The  fault  was  in  the  lamp  used. 

The  test  is  made  by  means  of  a  small  cylindrical 
twelve  candle  power  incandescent  lamp,  covered  with 
a  soft  rubber  hood,  having  a  5/i^-inch  aperture  at 
the  end  for  contact  with  the  mastoid.  The  examina- 
tion is  conducted  in  a  darkened  room.  A  speculum 
is  directed  backward  to  expose  the  posterior  wall 
of  the  auditory  canal.  The  lamp  is  placed  with  the 
aperture  against  the  back  part  of  the  mastoid  and 
directed  slightly  forward.  When  the  mastoid  is  nor- 
mal, light  can  be  seen  in  the  auditory  canal.  When 
the  mastoid  is  filled  with  pus  or  granulations,  no 
light  is  perceptible  in  the  canal.  In  more  than  fifty 
cases,  in  which  light  was  not  transmitted,  pathologi- 
cal changes  were  demonstrated  by  operation. 

The  cases  which  have  demonstrated  the  value  of 
this  method  may  be  divided  into :  1.  Acute  cases, 
which,  in  the  early  stage,  showed  good  trans-illumi- 
nations, but,  as  the  case  developed,  light  ceased  to 
pass  through  the  mastoid,  while  after  the  mastoidi- 
tis subsided,  light  was  again  transmitted.  2.  Acute 
cases  which,  transmitting  light  in  the  beginning, 
failed  to  transmit  light  as  mastoiditis  developed,  and 


438  ELECTRICITY  IN  DISEASES  OP  THE  EAE. 

later  operation  showed  the  mastoid  necrotic  or  the 
cells  filled  with  pus  and  granulation  tissue.  3. 
Chronic  cases  with  obstruction  to  light  transmission 
in  which  operation  showed  the  presence  of  necrosis, 
pus  or  granulation  tissue.  4.  Intractable  chronic 
cases  with  good  illumination,  in  which  operation 
showed  open  mastoid  cells,  with  the  cause  of  the  sup- 
puration in  the  antrum  or  attic.  5.  Cases  in  which 
the  lateral  sinus  was  superficial  and  situated  close 
to  the  auditory  canal.  In  these  cases,  the  sinus  ob- 
structed the  light,  but  both  above  and  below  the  sinus 
transillumination  was  good.  In  the  examination  of 
a  number  of  negroes,  little  light  was  transmitted. 

Because  of  the  excessive  heat  it  is  a  good  plan 
to  use  the  light  by  intermittent  flashes. 

Transillumination  of  the  frontal  sinus  gives 
excellent  results. 

In  the  case  of  the  maxillary  antrum  the  light  is 
so  intense  and  is  given  off  from  so  great  an  area, 
that  shadows  are  not  clearly  defined,  and  the  shadow 
of  moderate  opacities  has  been  overlooked. 

MASTOIDITIS  TEEATED  BY  PHOTOTHEEAPY. 

I  will  cite  a  few  cases  illustrative  of  the  treat- 
ment of  mastoiditis  by  phototherapy : 

Mrs.  J.  C,  aged  27,  consulted  me  May  7,  1908. 
She  had  had  suppurative  otitis  media  and  mastoid- 
itis of  the  left  ear  for  three  weeks.  The  membrane 
has  a  small  anterior  perforation.  Hearing  distance 
=  acoumeter  at  eight  feet.  The  mastoid  is  red,  ten- 
der and  oedematous.  She  has  had  severe  pain  for 
forty-eight  hours.     Temperature  =  102°. 

^.     500  c.  p.  lamp  for  one-half  hour  daily. 

May  8,  she  has  had  no  pain  since  the  lamp  was 
used  on  the  previous  day.  Repeated  the  lamp  treat- 
ment. May  9,  temperature  =  100°.  No  pain.  Re- 
peat lamp  daily.     May  11,  temperature  =  99°.  June 
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6,  no  perforation  in  the  membrane;  no  discharge. 
A  low  whisper  is  heard  at  twenty  feet. 

2.  Miss  D.,  aged  20,  had  all  the  prominent 
symptoms  of  an  acute  mastoiditis  during  the  week 
prior  to  consulting  me  in  November,  1906. 

Treatment. — The  mastoid  was  exposed,  at  twelve 
inches,  to  the  500  c.  p.  incandescent  lamp  for  one-half 
hour  daily  for  one  week.  All  the  symptoms  im- 
proved each  day,  and  at  the  end  of  the  week  had  en- 
tirely disappeared,  leaving  the  hearing  normal. 

There  has  been  no  recurrence  to  date.  When 
the  patient  consulted  me,  the  mastoid  presented  all 
the  typical  symptoms,  that  nearly  all  aurists  con- 
sider an  indication  for  immediate  operation;  with 
which  opinion,  I  was  in  complete  accord,  before  I 
had  tried  the  effect  of  phototherapy. 

5.  Miss  S.,  aged  15,  consulted  me  January  27, 
1908.  She  has  had  mastoiditis  of  the  left  ear  dur- 
ing the  past  week  and  purulent  otitis  media  for  a 
month.  The  mastoid  was  considerably  swelled,  very 
red  and  tender.  I  treated  her  by  phototherapy,  as 
in  the  previous  case,  with  some  slight  improvement 
in  symptoms,  for  two  or  three  days ;  but,  on  Febru- 
ary 1,  deciding  there  must  be  some  caries  of  the 
mastoid  present,  I  considered  an  operation  was  in- 
dicated. Upon  making  an  exploratory  incision,  I 
found  an  extensive  amount  of  caries  present  and 
performed  a  radical  mastoid  operation. 

After-treatment  with  the  500  c.  p.  lamp  was 
given  for  one-half  hour  daily. 

March  19,  no  discharge.  Perforation  of  mem- 
brana  tympani.  Patient  can  hear  a  whisper  at 
twenty  feet. 

Conclusion. — I  have  come  to  the  conclusion  that, 
in  cases  of  acute  mastoiditis,  if  caries  is  not  present, 
the  symptoms  will  yield  promptly  to  treatment  by 
the  incandescent  lamp.  If  they  do  not  yield  after  a 
week  or  ten  days'  treatment,  I  conclude  that  caries 
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exists  and  operate;  from  which,  it  follows  that  the 
earlier  the  patient  comes  under  treatment  the  more 
likely  it  is  that  an  operation  can  be  avoided. 

4.  J.  S.,  aged  20,  consulted  me  July  11,  1905. 
The  patient  has  had  purulent  otitis  media  of  the 
left  ear.  since  three  years  of  age.  There  is  a  per- 
foration at  the  lower  margin  of  the  membrana  tym- 
pani.  The  discharge  is  now  very  free.  Hearing 
distance  =  >4. 

The  right  ear  has  discharged  off  and  oh  since 
childhood,  up  to  four  years  ago,  and  then  ceased. 
There  is  a  perforation  which  occupies  the  lower  half 
of  the   membrana   tympani;   the  hearing  distance 

Treatment. — From  July  11  to  October  1  local 
applications  of  tincture  of  iodine  and  2%  of  silver 
nitrate  were  applied  to  the  ears  without  checking 
the  discharge.  I  performed  the  Schwartze-Stacke 
operation  on  the  left  ear.  A  moderate  purulent  dis- 
charge continued  in  spite  of  medical  treatment  for 
seven  months  after  the  operation. 

The  ear  was  then  exposed  to  a  50  c.  p.  lamp,  with 
a  violet  glass  shade,  at  six  inches,  for  fifteen  minutes 
tri-weekly  and  after  two  treatments  it  was  perfect- 
ly free  of  any  trace  of  discharge.  The  treatment 
was  continued,  as  a  precaution,  for  a  month.  There 
had  been  no  recurrence  in  ten  months. 

Herbert  Pitcher,  of  Haverhill,  Mass.,  reports  a 
case  of  mastoiditis  cured  in  five  treatments  by  the 
500  c.  p.  lamp. 

The  woman,  aged  36,  had  been  treated,  he  says, 
for  a  week  before  I  saw  her.  There  was  severe  pain 
around  the  ear,  with  tenderness  over  the  mastoid. 
The  membrana  tympani  was  inflamed;  temperature 
=  100.2°. 

Application  of  strong  light  was  made  for  fifteen 
minutes  to  the  side  of  the  head.  She  had  a  good 
night's  rest,  but  some  pain  remained.     The  treat- 
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ment  was  repeated,  after  which  there  was  no  more 
pain;  and  three  more  applications  made  the  cure 
complete. 

A.  S.  Eoger,  of  Michigan  University,  reports 
the  following: 

Mrs.  M.,  aged  45,  had  an  operation  for  mastoid 
of  left  ear.  Ten  days  after  she  was  discharged  from 
the  hospital,  the  right  mastoid  became  very  painful 
and  tender.  Temperature  =  102° .  The  500  c.  p. 
lamp  was  applied  for  fifteen  minutes.  The  pain  was 
entirely  relieved.  Three  days  later  there  had  been 
no  further  trouble.  The  membrana  tympani  was 
normal. 

X-EAY  EXAMIISTATIOlSr   OF   THE   MASTOID   EEGIOIsr  AN"   AID   TO 
DIAGNOSIS, 

Samuel  Iglauer,  of  Cincinnati,  advises  thus: 
Considering  the  difficulties  frequently  encountered 
in  diagnosticating  diseases  of  the  mastoid  process, 
it  has  for  some  time  past  seemed  to  me  advisable 
to  obtain  radiograms  of  the  mastoid  region.  In  gen- 
eral, it  may  be  stated  that  radiography  should  prove 
of  great  value  in  the  determination  of  both  the  ana- 
tomic and  pathologic  conditions  within  the  temporal 
bone. 

THE    USE    OF    THE    BUE   IN"    EADICAL    MASTOID    OPEEATION". 

Dr.  William  McEwen,  of  Glascow,  says:  The 
safest  instrument  for  the  purpose  of  exposing  the 
antrum  is  the  rotary  bur  propelled  by  a  surgical 
engine,  driven  by  hand  or  water  power.  The  bur  is 
held  in  the  hand  like  a  pen.  A  small  bur  is  used 
on  the  child  and  a  large  one  in  a  wide  triangle.  This 
instrument,  applied  lightly  to  the  bone  removes  osse- 
ous flakes ;  leaving  a  smooth,  almost  polished  sur- 
face, upon  which  any  dark  objects,  such  as  are  pre- 
sented by  the  interstices  of  the  mastoid  antrum  or 
any  of  the  adjoining  cells,  are  readily  recognized 
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previous  to  being  opened.  When  one  of  these  dark 
spaces  is  exposed  in  the  bone,  a  searcher  or  probe 
ought  to  be  introduced  into  it  and  the  dimensions 
of  the  aperture  determined.  If  the  aperture  com- 
municates with  the  antrum,  a  small  bur  is  applied  to 
the  margins  until  the  whole  of  the  external  wall  of 
the  antrum  is  removed,  the  searcher  being  repeated- 
ly used  during  the  process  to  ascertain  the  antral 
dimensions  and  to  follow  its  main  irregularities. 

CHOICE    OF    IISrSTRTJMEI^rTS    FOE    OPENING     THE    MASTOID 

ANTEUM. 

Instead  of  using  the  bur  throughout  the  opera- 
tion Dr.  McEwen  says  it  may,  at  certain  stages,  be 
facilitated — especially  if  the  bone  be  soft — by  using 
a  gouge  for  removing  some  of  the  superficial  layers 
of  the  bone. 

Objections  to  the  use  of  the  chisel  and  mallet. 

First:  Because  in  operating  upon  a  restricted 
area,  surrounded  by  and  full  of  apertures,  some  con- 
taining delicate  structures,  the  wounding  of  which 
may  occasion  serious  and  even  fatal  results,  the 
antrum  being  situated  at  a  variable  depth  from  the 
surface,  the  intervening  osseous  tissue  being  of  va- 
rious consistency,  it  is  a  source  of  danger  to  use  a 
chisel  (driven  by  a  mallet)  which  may  be  suddenly 
impelled  into  the  interior  of  one  of  those  spaces  or 
into  the  cerebellum,  brain  or  sigmoid — such  acci- 
dents have  occurred. 

During  attempts  to  open  the  mastoid  antrum 
the  sigmoid  sinus  has  frequently  been  accidentally 
opened  by  the  chisel,  several  of  the  cases  surviving, 
though  a  number  have  died.  In  four  unpublished 
cases,  which  have  been  communicated  to  the  author, 
four  surgeons,  in  their  several  endeavors  to  open 
the  mastoid  antrum,  have  accidentally  driven  the 
chisel  into  the  sigmoid  sinus.  In  each  of  these,  there 
was  profound  hemorrhage,  causing  an  abandon- 
ment of  the  operation,  the  parts  being  plugged  to 
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arrest  bleeding.  Three  of  these  four  ultimately  died. 
In  two  of  these  the  surgeons  believed  that  death  was 
due  to  the  meningeal  complications  previously  exist- 
ing. 

Secondly :  The  repeated  blows  with  the  hammer 
impart  considerable  vibration  to  the  mastoid  and 
adjoining  structures,  and,  when  the  tegmen  tympani 
or  the  sigmoid  groove  is  eroded  and  thinned  the 
concussion  may  cause  these  thin  and  friable  struc- 
tures to  give  way,  or  cause  a  rupture  of  the  granula- 
tions covering  them  and  thus  permit  inoculation  of 
the  fresh  wounds  in  the  membranes  or  in  the  brain 
itself.  Pus  within  the  brain  or  cerebellum,  receiv- 
ing through  the  skull  a  succession  of  violent  vibra- 
tions or  shocks,  could  easily  be  scattered ;  or  a  large 
abscess  near  the  ventricles  or  meninges  might,  by 
the  violent  impacts  conveyed  to  it,  burst  into  the  ven- 
tricles or  meninges,  thiis  producing  serious  if  not 
fatal  results. 

One  case  was  reported  to  the  author,  as  follows : 
While  the  chisel  and  mallet  were  being  vigorously 
applied  to  open  a  mastoid  antrum,  the  patient's 
breathing  was  suddenly  arrested;  the  relations  of 
a  large  cerebellar  abscess  which  was  present  being 
probably  disturbed  by  the  communicating  vibrations. 
There  was  no  laryngeal  obstruction. 

Thirdly:  The  aperture  left  by  the  chisel  is 
rough  and  rugged  compared  with  the  polished  sur- 
face and  bevelled  edges  obtained  with  the  bur,  which 
greatly  facilitate  the  after-dressing  and  treatment. 

A  Eussian  instrument  for  perforating  bone  is 
of  service  in  boring  an  aperture  through  the  bone 
into  the  antrum.  It  works  easily  and  the  bone  de- 
bris which  it  pares  off  is  gathered  into  the  handle 
instead  of  being  scattered  about.  Though  not  equal 
to  the  bur,  it  yet  answers  its  purpose  very  well.  The 
use  of  the  trephine  for  opening  the  mastoid  is,  like 
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that  of  the  chisel,  attended  with  danger,  and  is  not 
advised. 

Dr.  H.  E,  Boettcher,  of  Chicago,  has  performed 
approximately  500  mastoid  operations.  From  1892 
to  1905,  he  used  the  chisel  exclusively.  He  began 
the  use  of  the  bur  in  1905,  and,  for  three  years,  he 
usually  began  the  operation  with  the  gouge  and  fin- 
ished it  with  the  bur.  Since  1908,  he  has  used  the 
bur  exclusively  for  the  whole  operation.  He  con- 
siders the  advantages  of  the  bur  are  that  the  opera- 
tion can  be  more  quickly  accomplished  and  with  less 
concussion ;  that  it  is  smoother  and  safer,  as  the  ap- 
proaching tissue  can  always  be  seen. — e.  g.  the  bluish 
color  of  the  lateral  sinus.  The  proximity  of  the 
facial  nerve  is  indicated  by  facial  contraction  caused 
by  the  stimulation  of  the  nerve  by  the  near  friction 
of  the  bur,  whereas  the  chisel  may  cut  off  the  nerve 
without  any  warning. 

Boettcher  has  never  injured  the  facial  ner\  e  or 
the  dura  or  opened  the  lateral  sinus  with  the  bur. 
The  soft  tissues  of  the  sinus  and  dura  not  having  a 
substratum  of  firm  tissue,  yield  to  the  pressure  of 
the  bur,  unless  too  much  pressure  is  used.  Patients 
do  not  have  the  physical  discomfort  they  feel  the 
morning  after  a  chisel  operation.  In  the  first  few 
cases  operated  upon,  slight  superficial  necrosis  of 
the  bone  followed,  as  the  bone  was  not  kept  moist 
to  prevent  over-heating.  This  can  readily  be  pre- 
vented by  an  assistant  dropping  sterile  water  or  salt 
solution,  with  a  medicine  dropper  on  the  parts.  In 
using  the  bur,  too  much  force  and  too  rapid  cutting 
must  be  avoided. 

It  is  not  necessary  to  produce  so  profound  an 
anesthesia  as  in  the  chisel  operation,  the  patient 
being  often  awake  or  partially  so  during  the  opera- 
tion. It  is  easier  to  follow  the  track  of  a  fistula  by 
gradually  following  up  its  course  from  the  distal 
opening.     The  posterior  wall  of  the  meatus  can  be 
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safely  removed  down  to  the  triangular  area.  A  foot 
switch  should  be  used  to  turn  the  current  on  and 
off,  rather  than  have  an  assistant  control  it. 

Boettcher  uses  a  Victor  motor  of  1/6  h.  p.  This 
company  has  made  a  round  bur  of  four  sizes  after 
the  MacEwen  model.  An  olive-shaped  bur  is  not 
practical. 


Fig.  122. — Electric  Motor. 

Dr.  Frank  AUport,  of  Chicago,  says :  For  some 
time  past,  I  have  derived  much  satisfaction  from  the 
use  of  rotary  burs  driven  by  the  Victor  electric 
engine.  This  engine  is  simple,  strong,  easily  con- 
trolled and  always  ready,  and  I  find  myself  using 
the  engine  more  and  other  instruments  less.  While 
I  never  expect  to  depend  on  the  engine  alone,  I 
believe  it  to  be  a  most  useful  addition  to  our  arma- 
mentarium. 

I  cannot  understand  why  the  bur  is  not  in  quite 
general  use,  for,  after  many  years  of  experience  with 
it,  I  can  frankly  say  that  I  consider  it  the  best, 
quickest  and  safest  instrument  for  cleaning  out  the 
interior  of  the  bone.  Of  course,  the  operator  must 
have  a  reliable  and  powerful  motor,  a  strong  and 
bendable  cable  (a  second  cable,  with  handle  and  a 
second  foot 'cut-off, 'should  always  be  on  hand  in  case 
of  a  break-down),  a  satisfactory  handle  and  a  proper 
assortment  of  burs  capable  of  working  in  all  sorts 
of  cavities.    I  use  a  foot  'cut-off',  so  that  when  I 
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press  the  knob  with  my  foot  the  bur  revolves,  and 
when  I  take  my  foot  off,  it  stops.  I  always  work 
with  an  aseptic  cloth  sleeve  drawn  over  the  cable, 
so  that  I  have  no  fear  in  handling  it.  The  handle 
itself  can  be  sterilized.  In  the  motor  which  I  use, 
the  speed  of  the  revolutions  can  be  controlled  by  a 
handle.  When  using  a  bur,  I  do  not  attempt  to  hold 
the  handle  gracefully  in  one  hand;  the  machine  is 
too  powerful  for  this,  the  bur  would  jump  from  place 
to  place  under  such  circumstances.  We  must  have 
the  bur  under  complete  control  in  order  to  make  it 
safe.  I  therefore  hold  this  handle  (down  close  to 
the  bur)  with  both  hands.  My  elbows  are  usually 
steadied  against  the  head  of  the  patient.  If  these 
precautions  are  observed  the  bur  can  be  used  with 
perfect  safety,  and  it  will  not  jump.  I  know  of  no 
instrument  that  can  be  used  so  efficiently  and  safely 
in  delicate  places,  such  as  around  an  exposed  dura, 
sinus,  facial  nerve,  or  horizontal  semicircular  canal ; 
and  as  for  smoothing  off  overhanging  bone,  clean- 
ing out  mastoid  cells,  'rimming  out'  the  eustachian 
tube,  bevelling  doAvn  the  floor  of  the  meatus,  smooth- 
ing down  the  posterior  wall  of  the  meatus,  cleaning 
out  the  aditus,  and  shaping  up  the  cavity  in  general, 
and  getting  out  all  necrosed  tissue,  there  is  no  in- 
strument or  group  of  instruments  that  can  at  all 
equal  it.  But  I  always  say  to  a  surgeon  who  intends 
using  this  instrument,  not  to  be  discouraged  if  he 
does  not  like  it  at  all  at  first.  He  must  know  how 
to  use  it,  and  in  order  to  do  this  he  should  not  dis- 
card it  until  he  has  used  it  twenty  or  twenty-five 
times.  After  he  has  done  this  he  will  have  become 
an  enthusiastic  advocate  of  the  bur  for  mastoid 
work. 

While  using  the  bur,  the  cavity  should  be  fre- 
quently washed  out  with  warm  sterile  water,  driven 
by  a  powerful  syringe,  as  great  masses  of  bone  dust 
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accumulate,  and  unless  washed  away  would  obstruct 
our  view  and  impede  progress. 

The  bur  should  be  frequently  cleaned  by  a  nurse, 
as  its  teeth  become  filled  with  bone  dust  and  do  not 
cut  well.  The  bone  should  be  kept  moist,  either  with 
blood,  water  or  adrenalin,  as  otherwise  the  bone  and 
the  bur  become  over-heated  and  superficial  bone 
necrosis  may  follow.  I  have  had  a  number  of  these 
cases,  where  the  first  dressings  were  absolutely  black 
and  very  foul  smelling,  but  in  these  cases  I  have 
dressed  the  patients  daily  with  powerful  antiseptic 
douchings  and  powders,  and  in  a  few  days  this  com- 
plication has  passed  away,  and  I  have  never  seen 
any  unfortunate  consequences  follow. 

I  take  down  all  of  the  posterior  meatal  wall 
that  I  possibly  can  without  injuring  the  facial  nerve. 
The  outer  portion  of  the  wall,  perhaps  the  outer 
third,  can  be  removed  entirely  and  bevelled  down 
so  that  it  is  on  a  level  with  the  contiguous  bone. 
As  we  progress  inwards,  however,  we  must  remem- 
ber that  the  facial  nerve  is  contained  within  its  struc- 
ture and  too  much  bone  must  not  be  removed. 

As  we  bur  into  the  meatal  wall  in  this  vicinity, 
on  its  edge  we  will  occasionally  see  a  little  bleed- 
ing artery  making  itself  manifest.  This  is  the  artery 
which  accompanies  the  nerve,  and  when  seen  should 
be  a  signal  to  us  to  desist  from  further  work  in  this 
vicinity. 

The  remnant  of  the  meatal  wall  should  be 
burred  down  with  a  fine  bur,  so  that  there  are  no 
rough  places,  nor  elevations  on  it,  and  the  floor  of 
the  meatus  should  be  leveled  down,  so  that  there 
is  no  obstruction  to  good  drainage.  I  think  that 
almost  all  of  these  cases  should  be  cleaned  out  way 
down  to  the  tip  cells,  and  every  suspicious  place, 
whether  in  the  mastoid  bone  proper  or  in  the  zygo- 
matic region,  should  be  investigated  by  the  bur  and 
thoroughly  cleaned  out.    When  we  are  through  oper- 
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ating,  we  should  have  produced  a  large  cavity  with- 
out any  overhanging  edges,  and  with  every  place 
in  the  bone  looking  smooth  and  healthy.  The  two 
hardest  places  to  heal  over,  in  my  experience,  have 
been  the  extreme  innermost  portions  of  the  antrum, 
and  the  aditus  ad  antrum,  but  if  these  are  thorough- 
ly polished  with  suitable  sized  burs  they  will  heal  as 
rapidly  as  any  other  portion  of  the  cavity. 


N    P    D    D    B    E     D    D    D 

0,       E.       r.        G.       H.       r.        J. 


Fig.   123. — Burs,   Drills   and  Trephines  For  Nasal  Drilling. 


Fig.  124. — Surgical  Cable  For  Burs,  Drills,  Etc. 


CHAPTER  III. 


THE  LABYRINTH. 


THE    DIAGNOSIS    OF    LABYRINTH    DISEASE    EY    ELECTRICAL 
STIMULATION. 

Nystagmus. — Rhythmic  nystagmus  of  labyrinth- 
ine origin  in  response  to  certain  stimulation  is  re- 
garded as  indicative  of  an  intact  and  functional 
labyrinth  and  certain  abnormal  responses  or  failure 
of  response  to  stimulation  as  indicating  partial  or 
complete  disorganization  of  the  labyrinth. 

Rotation. — Normal  responses;  abnormal  re- 
sponses. 

Caloric  Nystagmus. 

Hoege's  Law. — Hoege  demonstrated  that  when 
the  muscle  centre  of  one  side  is  stimulated  from 
the  vestibular  apparatus,  the  adductor  ocular  mus- 
cles on  the  same  side  and  the  abductor  muscles  on 
the  opposite  side  contract,  resulting  in  a  slow  con- 
jugate movement  of  the  eyes  in  a  direction  away 
from  the  stimulated  centre.  Thus,  stimulation  of 
the  right  centre  brings  about  a  slow  movement  to 
the  left  and  vice  versa. 

Galvanic  Tests. — In  the  rotation  and  caloric 
tests,  nystagmus  results  from  stimulation  or  inhibi- 
tion of  one  of  the  centres  by  change  of  position  of 
the  ampuilary  cilia.  In  the  galvanic  tests,  nystag- 
mus results  from  altered  electrical  tension  of  one 
or  other  of  the  centres  by  conduction  along  the  vesti- 
bular nerve.  If  one  electrode  be  held  in  the  hand 
and  the  other  applied  in  front  of  the  tragus,  nystag- 
mus and  vertigo  will  be  produced. 
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Living  tissue,  muscle,  nerve  centre,  etc.,  is  in 
a  state  of  catelectrotonus,  that  is  of  increased  excit- 
ability to  an  electric  current  at  the  cathode.  In  mak- 
ing the  tests,  the  ordinary  wall  cabinet  with  milliam- 
pere  meter  and  pole  switch  is  employed.  One  elec- 
trode is  held  in  the  hand  and  the  other  is  applied  in 
front  of  the  tragus. 

The  examiner  must  throw  the  light  from  his 
head  mirror  on  the  eye,  raise  the  upper  lid  and  be 
on  the  watch  for  the  first  signs  of  nystagmus.  The 
current  is  turned  on  and  gradually  increased  till 
nystagmus  appears.  The  reading  of  the  meter  is 
noted  as  well  as  the  direction  of  the  nystagmus. 
Whichever  pole  is  applied  in  front  of  the  tragus, 
the  nystagmus  will  always  be  to  the  cathode.  Re- 
membering that  the  centres  are  in  a  state  of  cate- 
lectrotonus, this  is  diagrammatically  represented  for 
both  poles  in  the  figures. 

Before  the  current  is  turned  on,  both  centres 
are  equally  balanced  in  a  state  of  catelectrotonus. 
The  cathode  is  now  applied  to  the  right  ear.  There 
follows  a  series  of  slow  movements  to  the  left,  with 
rotary  nystagmus  to  the  right,  or  nystagmus  to  the 
cathode. 

On  the  application  of  the  anode  to  the  right  ear, 
the  catelectrotonus  of  the  right  centre  is  diminished. 
The  slow  movement,  therefore,  is  to  the  right  and 
the  nystagmus  to  the  left— that  is,  it  is  as  before,  to 
the  cathode. 

In  normal  cases,  nystagmus  will  be  brought 
about  upon  the  application  of  the  cathode  by  an 
equal  amount  of  current  on  each  side  and  on  the 
application  of  the  anode  by  an  equal  amount  on 
each  side. 

Six  •milliamperes  is  the  average  amount  neces- 
sary to  produce  nystagmus  when  the  cathode  is  ap- 
plied, and  eight  or  nine  milliamperes  the  average 
amount  when  the  anode  is  applied. 
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In  the  early  period  of  a  labyrinthine  suppura- 
tion, galvanic  reactions  may  be  obtained  even  when 
the  rotation  and  caloric  reactions  are  negative. 
Later,  however,  degeneration  of  the  vestibular  nerve 
follows  the  destruction  of  its  end  organ,  and,  when 
this  has  occurred,  the  galvanic  reactions  will  not  be 
elicited. 

With  one  labyrinth  destroyed,  the  average  mil- 
liamperage  necessary  to  produce  nystagmus  is  for 
the  cathode  ten  and  for  the  anode  four.  AVith  one 
labyrinth  hyperesthetic,  the  average  milliamperage 
is  for  the  cathode  one  and  for  the  anode  eleven  or 
twelve. 

The  electrode  which  is  applied  in  front  of  the 
tragus  should  be  fitted  with  a  make  and  break  mech- 
anism. 

The  following  tables  show  the  comparison  of  the 
cathodal  and  anodal  opening  and  closing  nystag- 
mus: 

*Normal  nerve  :— K.  C.  N.  >  K.  0.  N.  1  + 

A.  0.  N.  >  A.  C.  N. 
Vestibular 
apparatus 

destroyed :— K.  0.  N.  >  K.  C.  N.  2. 

A.  C.  N.  >  A.  0.  N. 
*K.  =  cathode.  C.  =  closing.  N.  =  nystagmus.    A.  =  anode. 
0.  =  opening.    >  =  greater  than 

That  is,  the  nystagmus  is  greater  when  the  cur- 
rent is  closed  by  applying  the  cathode  than  when 
opened  by  withdrawing  the  cathode,  etc. 

Figure  125  shows  the  etfect  of  applying  cathode 
to  the  right  tragus  (in  diagram  "right  vestibular 
apparatus")  when  the  labyrinth  is  normal. 
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Fig.  125. 


•  The  K.  K.  opposite  each  other  signify  the  elec- 
tro-toniis  is  the  same  in  each  eye.  The  K.  +  is  the 
applied  cathode. 

Figure  1 26  illustrates  the  effect  of  applying  the 
anode  to  the  right  tragus. 
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The  above  extract,  condensed,  with  the  dia- 
grams, is  taken  from  Wendell  C.  Phillips'  treatise 
on  ''Diseases  of  the  Ear,  Nose  and  Throat." 

LABYEINTH  DISEASE. 

In  chronic,  progressive  deafness,  due  to  spongi- 
fication  of  the  osseous  wall  of  the  labyrinth,  no  elec- 
trical treatment,  of  course,  will  be  of  any  avail ;  but, 
in  case  of  membraneous  involvement  of  the  laby- 
rinth,— per  se, — or  as  a  complication  of  middle  ear 
catarrh,  there  is  much  to  be  hoped  for  by  the  appli- 
cation of  electricity. 

I  cite  one  of  my  cases,  by  way  of  illustration. 

1.  Dr.  P.  S.,  aged  39,  consulted  me  November 
10,  1905.  On  July  20,  he  retired  at  2  a.  m.,  after  a 
long  auto  drive,  and  awoke  the  next  morning  unable 
to  hear  a  street  car  or  ordinary  conversation.  His 
hearing  previously  had  been  perfect.  He,  mean- 
while, had  consulted  aurists,  who  had  diagnosed  his 
condition  as  otitis  media  and  prescribed,  with  no 
result. 

Present  State. — Forced  whisper  is  heard  at 
three  feet  by  right  ear ;  bone  conduction  negative ;  air 
conduction  poor.  Einne,  E.  and  L.  -f.  Humming 
tinnitus. 

Diagnosis. — Effusion  into  labyrinth;  possibly 
hemorrhagic. 

Previous  Treatment. — Potassium  iodide ;  thiosi- 
namin;  sodium  salicylate;  sal.  hepaticus,  etc.,  for 
three  months  without  result. 

1^.  Alternating  current  to  moistened  cotton, 
in  meati,  for  fifteen  minutes,  daily. 

The  first  treatment  relieved  the  constant  tinni- 
tus for  two  hours.  November  18,  E.  or  L.  ear  = 
forced  whisper  at  nine  feet.  The  hearing  subse- 
quently became  normal,  with  further  treatment. 
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Of  fifteen  cases  of  labyrinth  disease,  treated  by 
the  local  application  of  static  electricity,  reported  by 
Bayer,  seven  were  improved  or  cured. 

All  catarrhal  symptoms  must  be  abolished  be- 
fore applying  electricity.  Bayer  aims  to  flood  the 
tympanum  with  the  electric  emanations,  holding  the 
electrode  about  one  cm.  from  the  membrane.  He 
prefers  the  brush  for  its  soothing  effect  in  conges- 
tion ;  and  the  spark  when  a  stimulating  action  is  de- 
sired. None  of  his  patients  were  neurasthenic  or 
hvsteric. 


CHAPTER  IV. 


GROWTHS  IN  THE  EAR. 

Angioma. — L.  Egger  reports  a  case  of  angioma 
of  the  external  auditory  canal,  which  he  treated  with 
galvanism. 

The  tnmor,  he  says,  was  the  size  of  a  pea.  The 
patient  had  suffered  pain,  while  eating,  for  a  month. 
The  positive  needle  was  inserted  into  the  growth 
and  a  current  of  one  to  three  m.a.  was  used.  After 
six  treatments,  the  tumor  had  almost  disappeared. 

In  angioma  of  the  auricle,  electrolysis  is  per- 
haps the  best  method,  the  positive  needle  being  used. 

Ballenger,  of  Chicago,  says  that  firmly  embed- 
ded organic  substances  in  the  meatus  may  be 
treated  by  several  applications  of  the  galvano- 
cautery. 

Law,  of  New  York,  successfully  treated  an  epi- 
thelioma of  the  ear  by  the  x-raj. 

The  patient  was  aged  70,  came  to  him  August 
20, 1909.  The  canal  was  only  about  the  size  of  a  pin ; 
profuse  discharge.  It  was  exposed  to  the  ic-ray  for 
ten  minutes,  tri-weekly,  with  a  tube  of  moderate 
penetration. 

November  12,  the  patient  has  had  twenty-five 
treatments.  The  canal  is  of  normal  size ;  there  is  no 
discharge,  and  the  ulcer  is  healed. 

Hennebert  cites  a  case  of  cavernous  angioma 
of  the  external  auditory  meatus,  which  he  removed 
by  the  galvano-cautery  snare.  Erysipelas  fol- 
lowed. 

Foreign  Body  in  the  Meatus. — ^Voltolini  advises 
the  electro-cautery  to  diminish  the  bulk  of  certain 
bodies  impacted  in  the  meatus. 


Part  V. 
Eledtricity  in  Diseases  of  the  Nose. 


CHAPTER  I. 


SOME  NASAL  AFFECTIONS. 


ACNE  OP  THE  NOSE  TEEATED  WITH  THE  HIGH-FEEQUENCY 
DISCHAEGE. 

Finley  R.  Cook,  of  New  York,  reports  a  case  of 
acne  rosacea  of  the  nose,  of  an  immense  size,  with 
marked  nodnlations,  which  had  been  under  the  care 
of  several  specialists  and  had  received  every  treat- 
ment usually  employed,  including  the  x-ray,  gal- 
vanic needle,  and  scarification. 

Multiple  discharges  were  made  over  the  entire 
nose,  during  which  process  large  cavities  containing 
sebaceous  material  were  opened  and  shrivelled, 
leaving  a  thick  layer  of  necrossed  tissue  surrounded 
by  an  active  area  of  hyperemia.  Subsequently,  the 
necrosed  area  dried,  shrank,  and  assumed  a  blackish 
hue.  Six  days  later,  it  began  to  loosen  and  was  read- 
ily removed  en  masse  without  any  sloughing.  The 
underlying  surface  was  in  an  active  healthy  condi- 
tion of  granulation,  and  new  skin  was  already  rap- 
idly encroaching  upon  the  denuded  area. 


Fig.   127. — Cook  High-Frequency  Electrode. 
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Epidermatization  was  complete  ten  days  later. 
It  would  seem  that  in  these  cases,  the  high-frequency 
metallic  discharge  is  unique  in  its  effects  and  prob- 
ably the  only  reliable  mode  of  treatment  in  severe 
cases. 

Dr.  Cook  treated  similarly  a  mole.  It  was  seen 
first  on  September  5,  1906.  After  giving  a  two  per 
cent  hypodermic  cocainization,  the  high-frequency 
discharge  was  applied  till  the  entire  growth  was 
shriveled  to  the  level  of  the  skin. 

October  10, 1907.  A  minute  white  spot  only  re- 
mains. 

ACNE  OF  THE  NOSE  TREATED  BY  LIGHT  THERAPY. 

Julius  Eosenburg,  of  New  York,  reports  a  case 
of  acne  rosacea  of  the  right  cheek  and  nose  which 
he  treated  successfully  with  light. 

— ,  aged  40.  Had  had  acne  rosacea  of  right 
cheek  and  nose  for  four  months.  Seven  treatments 
with  the  ultra-violet  light  removed  every  vestige  of 
the  disease,  a  few  scars  excepted. 

He  says :  I  used  a  55-amperes  arc  light,  with 
mirror  reflectors  and  iron-carbon  electrodes. 

He  concludes:  In  acute  and  chronic  neuritis, 
these  rays  will  always  relieve  pain  and  in  most  cases, 
especially  acute  forms,  will  effect  recovery.  In  acne 
and  furunculosis,  the  curative  effect  is  prompt  and 
certain. 

C.  E.  Dickson,  of  Toronto,  Canada,  uses  under 
similar  cases,  a  condenser  spark  lamp  with  iron  elec- 
trodes, known  as  the  ''ultra."  He  reports  the  fol- 
lowing case : 

An  acne  rosacea,  on  the  nose  of  a  young  woman, 
involving  the  greater  part  of  the  nose,  was  prac- 
tically cured  after  twenty-nine  sessions  of  five  min- 
utes each,  to  each  side,  extending  over  a  period  of 
three  months. 
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TEEATMENT  OP  SCAB  TISSUE. 

Thiosinamin  has  long  been  nsed  internally,  in 
doses  of  from  one  to  two  grains,  in  treating  opaci- 
ties of  the  cornea;  but,  lately,  through  the  experi- 
ments of  Hotz,  Neiswanger  and  others,  its  use  has 
become  more  extended. 

It  seems  to  have  a  selective  action  on  scar  tis- 
sue and  is  now  employed,  to  a  considerable  extent,  in 
the  removal  of  scars  and  the  treatment  of  strictures, 
enlarged  glands  and  some  middle  ear  lesions. 

Hotz  removed  a  scar  from  his  own  face  by  using 
a  10  per  cent  ointment  of  thiosinamin  and  lanolin. 

Neiswanger  employs  it  cataphorically  in  many 
cases.  He  reports  complete  relief  in  two  cases  of 
lachrymal  stricture. 

In  removing  scars  for  cosmetic  or  other  pur- 
poses on  the  surface,  his  technic  is  as  follows:  A 
connector  is  attached  to  a  piece  of  block  tin,  the  size 
and  shape  of  the  scar  to  be  treated.  This  tin  is  cov- 
ered with  absorbent  cotton,  which  is  then  saturated 
with  the  following  solution: 

Thiosinomin 20  grains 

Grlycerine 2  drachms 

Water    6  drachms 

Sod.  Chlor 5  grains 

Make  a  solution. 

The  electrode,  as  now  prepared,  is  laid  on  the 
scar  and  attached  to  the  anode  of  a  constant  current. 
The  amount  of  current  employed  is  governed  by  the 
active  surface  of  the  electrode  and  may  be  stated  at 
from  two  to  three  to  twenty  or  more  m.  a.  for  ten 
minutes. 

In  a  day  or  two  after  each  seance,  a  layer  of  epi- 
dermis will  peel  off,  and  a  subsequent  sitting  should 
not  be  given  until  this  takes  place. 

Dr.  Neiswanger  has  treated  a  number  of  cases 
of  Keloid  successfully  in  this  way. 
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NASAL  HYDEOERHOEA. 

Eugene  S.  Yonge  says  that,  as  local  treatment 
in  cases  of  nasal  liydrorrhoea,  the  galvano -cautery 
has  been  recommended,  but  its  use  has  been  depre- 
cated by  a  number  of  observers  as  being  liable  in 
some  instances  to  aggravate  the  symptoms. 

The  necessity  of  refraining  from  any  surgical 
procedure  in  a  case  of  cerebro-spinal  rhinorrhoea 
will  be  evident  on  account  of  the  risk  of  intracranial 
infection.  The  removal  of  any  nasal  obstruction,  in 
cases  of  nasal  hydrorrhoea,  would  be  advisable. 

DILATED  VEINS  OF  THE  EXTERNAL  NOSE  AND  SEPTUM. 

Dr.  Otto  Freer,  of  Chicago,  advocates  the  use 
of  electrolysis  for  the  destruction  of  dilated  veins  of 
the  external  nose  and  septum.  He  says.  With  posi- 
tive galvanism,  introduce  a  fine  needle  into  each 
vein,  using  two  to  five  m.a.  of  current,  and  taking  a 
few  seconds  only  for  each  puncture. 

FEOST  BITTEN  NOSES. 

Helbing,  of  Germany,  used  galvanism,  placing 
the  anode  and  cathode  upon  opposite  sides  of  the 
nose,  and  continually  moving  the  electrodes.  Strong 
currents  should  be  avoided.  Seances  should  be  re- 
peated tri-weekly.  Twenty  to  thirty  applications 
effect  a  cure. 

EEFLEX  NEUEOSES  OF  NASAL  OEIGIN. 

Julius  Sommerbrodt,  of  Breslau,  has  treated 
138  patients  with  the  electro-cautery  on  account  of 
reflex  disturbances,  only  eight  of  whom  had  ascribed 
their  affection  to  nasal  origin. 

The  neuroses  were  as  follows.  {!)  Vasomotor 
neuroses  of  the  bronchial  mucous  membrane  with- 
out asthma,  20  cases;  13  were  cured,  1  improved. 
{2)  Migraine,  14  cases;  8  cured,  1  improved.  (5) 
Asthma,  52  cases;  18    cured,    12    improved,  5  not 
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cured,  8  still  under  treatment,  and  9  result  unknown. 
{4)  Reflex  disturbances  of  the  pharynx  and  larynx, 
22  cases;  16  cured,  2  improved.  (5)  Attacks  of 
sneezing;  6  cured.  {6)  Cough  of  nasal  origin;  all 
-cured.  (7)  Neuralgia  of  the  trigeminus,  3  cases;  2 
cured.  Instead  of  using  the  flat  cautery  for  super- 
ficial application,  he  thoroughly  destroys  the  affected 
erectile  tissue  with  a  spiral  platinum  cautery. 

EPISTAXIS. 

Miot  recommends  positive  interstitial  electro- 
lysis in  the  treatment  of  epistaxis.  He  says  that  six- 
teen to  twenty  m.a.  with  a  copper  electrode  should 
be  applied  to  the  bleeding  part  for  ten  minutes. 

C.  C.  Rice,  of  New  York,  prefers  electrolysis  to 
the  electro-cautery  in  the  treatment  of  epistaxis.  In 
three  cases,  resulting  from  septal  erosions,  he  suc- 
cessfully employed  metallic  electrolysis. 

Scheppegrell  reports  a  case  of  violent  arterial 
hemorrhage,  following  a  septal  operation,  which  he 
successfully  and  completely  controlled  by  applying 
cocainized  cotton  to  the  bleeding  point  for  five  min- 
utes and  then  applying  a  fine  platinum  electrode, 
heated  to  a  bright  red. 

Calmette,  of  Paris,  reports  that  in  five  cases  he 
found  success  in  the  application  of  the  electro-cau- 
tery. 

PUKULENT  EHINITIS. 

W.  L.  Jackson,  of  Boston,  used  eight  m.a.  with 
a  copper  positive  electrode  applied  to  the  mucous 
membrane.    A  slow  but  positive  cure  followed. 

Aerothermic  Treatment  in  Nasal  Affections.  L. 
Lichtwitz,  of  Bordeaux,  writing  in  1901,  of  the  aero- 
thermic treatment,  draws  the  following  conclusions 
as  to  when  the  method  should  be  used : 

1.  In  cases  of  spasmodic  rhinitis. 

2.  In  cases  of  acute  and  subacute  rhinitis. 
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5.     In  cases  of  hypertrophic   rhinitis,   with  ob- 
struction. 


Fig.  128. — Sharp's  Nasal  Copper  Bipolar  Electrode  for  Cata- 
phoresis. 

OZENA. 

Writing  in  1906,  Tommaso  Lncrezio  states  that 
he  finds  in  literature  the  records  of  eleven  cases  of 
ozena  that  have  been  treated  with  currents  of  high- 
frequency. 

Two  of  these  he  treated,  with  excellent  results. 
The  current  is  applied  by  the  monopolar  method,  the 
electrode  being  covered  with  parafSn.  A  rational 
therapeutic  plan  will  include  the  removal  of  all 
crusts,  efficient  antisepsis,  and  excitation  of  the  re- 
generative functions  of  the  tissues.  The  high-fre- 
quency sparks  do  all  three  of  these  things. 

The  sparks  have  electrolytic  and  antiseptic 
powers  by  which  they  produce  effects  on  ferments, 
micro-organisms  and  products  of  secretion.  The 
muscular  fibres  contract  and,  with  the  aid  of  the 
electro-static  action,  the  exudate  is  removed.  Ozone 
is  produced  which  acts  as  a  disinfectant.  At  the 
point  of  contact  of  the  electrode,  ischaemia  is  pro- 
duced, followed  by  intense  and  lasting  hyperaemia, 
leucocytosis  and  phagocytocis,  so  that  the  necrosed 
detritus  is  removed. 

The  method  gives  better  results  than  any  other, 
giving  immediate  relief  and  a  rapid  cure. 
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Dr.  Clarence  C.  Eice,  of  New  York,  cites  two 
cases  of  ozena  w^hich  he  treated  with  positive  gal- 
vanism : 

1.  — ,  aged  15,  saw  him  November  27,  1891. 
Has  ozena.  The  odor  began  four  months  ago.  Muco- 
purulent discharge. 

December  9. — The  patient  has  had  four  treat- 
ments with  the  direct  current,  a  copper  positive  elec- 
trode having  been  applied  to  each  nostril,  with  one 
m.a.  for  ten  minutes.  This  treatment  was  con- 
tinued tri- weekly  until  February  5,  when  the  patient 
is  much  better;  less  discharge,  odor  and  headache. 


Fig.  129. — Sharp's  Single  Copper  Nasal  Electrode. 

2.  — ,  aged  41,  came  August  8,  1893,  having 
ozena;  post-nasal  catarrh;  copious,  most  offensive 
anterior  and  post-nasal  discharge;  crusts;  nose 
bleeds  freely. 

Treatment. — Electric  diffusion  from  copper 
bulbs  to  naso-pharynx,  15  to  25  m.  a.  for  five  minutes. 

August  30. — The  incrustations  and  discharge 
are  much  less;  the  sense  of  smell  has  returned  for 
the  first  time  in  eight  years;  there  is  no  odor.  The 
patient  expressed  himself  as  fifty  per  cent  better, 
and  stated  that  no  other  treatment  had  ever  accom- 
plished so  much  for  him.  Unavoidably  he  discon- 
tinued treatment. 

Taylor  claims  to  have  cured  in  a  fortnight,  with 
a  nasal  high-frequency  electrode,  a  case  of  long 
standing. 
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Delevan,  of  New  York,  secured  excellent  results 
with  galvanism.  He  used  the  negative  electrode 
wrapped  in  absorbent  cotton  and  applied  directly 
to  the  nasal  mucosa,  with  four  to  seven  m.  a.  for 
seven  to  fifteen  minutes.  Watery  secretion  is  thus 
induced. 

As  Scheppegrell  points  out,  on  account  of  its 
action  on  bacteria,  the  positive  pole  should  be  ap- 
plied to  the  mucous  membrane. 

E.  W.  Seiss  recommends  faradism.  He  uses  a 
straight  positive  nasal  electrode,  long  enough  to 
reach  the  pharyngeal  wall.  Cotton,  dipped  in  an 
alkaline  solution,  is  wrapped  around  the  electrode. 
Seances  of  ten  minutes  are  given. 

Later  Seiss  states  that  he  prefers  massage  as  a 
routine  practice. 

Scheppegrell,  writing  in  1898,  says  that  the 
treatment  which  has  given  more  permanent  results 
than  any  other  is  cupric  electrolysis. 

McBride,  of  Edinburg,  is  also  a  strong  advocate 
of  this  method — treating  ozena  with  cupric  electro- 
lysis. He  offers  the  following  technic :  The  copper 
needle,  attached  to  the  positive  cord,  was  inserted 
into  the  inferior  or  middle  turbinal  and,  sometimes, 
into  the  tissues  of  the  middle  meatus,  while  the  steel 
needle  was  passed  into  the  septum,  with  a  current 
of  three  to  ten  m.  a.  for  ten  minutes. 

Four  of  the  eight  patients  treated  were  prac- 
tically cured  of  fetor  and  crusts.  Eighteen  months 
had  brought  no  return. 

Jouslain  states  that  he  has  had  most  satisfac- 
tory results  by  the  use  of  two  cylinders,  twelve  cen- 
timeters long  by  six  in  diameter,  of  pure  copper, 
which  are  inserted  into  the  thoroughly  cleansed  nos- 
trils. A  current  of  five  m.  a.  is  used  for  five  min- 
utes; the  current  is  then  reversed  and  applied  for 
five  minutes  more. 

Copart  has  had  remarkable  results  and  believes 
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that  ninety  per  cent  of  all  cases  may  be  cured  and 
that  one  sitting  is  usually  sufficient. 

He  uses  the  bipolar  method,  with  a  current  of 
twenty  m.  a.  for  twenty  minutes;  or,  if  the  bipolar 
cannot  be  tolerated,  he  uses  the  positive  monopolar 
method.  In  three  hundred  cases,  he  has  never  seen 
an  accident  from  this  treatment. 

Bayer  considers  that  in  interstitial  electrolysis, 
weak  currents  of  six  to  eight  m.  a.  should  be  used. 

Goldstein,  of  New  York,  writes:  In  the  treat- 
ment of  the  second  class  of  cases,  the  tuberculous, 
with  atrophic   rhinitis.  Dr.  F.  W.  Law   kindly   fol- 


Fig.   130. — Vacuum   Nasal   Electrode. 

lowed  my  suggestion  to  apply  the  Oudin  current 
with  a  nasal  glass  vacuum  electrode  for  about  three 
minutes  in  the  nares.  I  must,  however,  confess  that 
beyond  the  tonic  effect  of  the  current  I  did  not  no- 
tice any  radical  difference  in  the  results  from  that 
which  would  have  followed  the  use  of  oleo-sul- 
phonate  of  soda,  without  any  application  of  the  cur- 
rent. 

However,  in  eight  cases,  I  was  surprised  to  find 
so  much  improvement  in  the  naso-pharyngeal  mucosa 
under  this  treatment,  in  those  having  tubercular 
lesions,  as  these  cases  have  laryngeal  and  pulmo- 
nary involvement  and  are  poorly  nourished,  etc. 

NASAL  MUCOSA. 

Sensitive  Areas.  Prof.  Killian  finds  that  the 
sensitive  areas  of  the  nasal  mucosa  are  usually  as 
follows : 

1.  The  anterior  end  of  the  inferior  turbinate. 

2.  The  front  part  of  the  septum. 
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5.  The  lateral  wall  of  the  nose,  just  above  the 
anterior  end  of  the  middle  turbinate. 

4.  The  upper  part  of  the  septum  about  the  tu- 
bercle. 

Polypoid  Degeneration  of  the  Nasal  Mucosa. — 
Draispul,  of  St.  Petersburg,  cites  a  case  of  polypoid 
degeneration  of  the  nasal  mucosa,  in  which  one 
nostril  was  treated  with  the  electric  cautery  and 
the  other  with  electrolysis.  Three  weeks  later,  the 
former  relapsed,  while  the  latter  appeared  in  a  nor- 
mal condition.  He  believes  this  effect  may  be  at- 
tributed to  the  fact  that  electrolysis  is  more  pene- 
trating in  its  action  than  is  the  galvano-cautery. 

ANOSMIA. 

Leduc  treated  a  case  successfully  by  applying 
an  intermittent  galvanic  current  of  three  m.a.,  one 
electrode  in  the  nose  and  the  other  on  the  bridge  of 
the  nose. 

This  was  followed  by  faradism  to  each  side  of 
the  nose  for  ten  minutes. 


CHAPTER  II. 


THE  TURBINATES. 


USE  OF  THE  ELECTEO-CAUTEEY  IN  THE  NOSE. 

My  associate,  Charles  H.  Long,  in  a  personal 
communication  says;  The  electro-cautery,  used  in 
operations  upon  hypertrophies  of  the  soft  tissues  of 
the  nose,  when  directed  with  skill,  is  a  valuable  asset 
to  surgery.  However,  it  must  not  be  used  indis- 
criminately, though  it  devolves  largely  upon  the  op- 
erator to  determine  when  it  is  advisable.  In  doing 
this,  he  considers: 

1.  The  nature  of  the  hypertrophic  condition; 
whether  it  is 

a.  Intume scent, 

b.  A  true  hypertrophy. 

2.  Its  location  in  the  nose. 

3.  Whether  it  is  (a)  a  primary  condition  due 
to  local  nasal  irritation  or  (b),  a  secondary  condition 
due  to 

(x)  Diseased  tonsils, 

(y)  Systemic  conditions  (nephritis,  sclero- 
sis of  the  liver,  etc), 
(z)  Certain    reflex    disturbances   (asthma, 
hay-fever,  etc.). 
Appliances  necessary  for  use   of  the  electro- 
cautery : 

1.  Practical  sources  of  current : 
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(a)   Commercial  current   (direct,  alternat- 
ing),    (b)  Wet-lift  iDattery. 
2.  Mechanical  appliances : 

(a)  Rotary  transformer,  used  with  the  di- 

rect current. 

(b)  Alternating  current  rectifier,  with  the 

alternating  current. 

(c)  Wet-lift  battery,     (d)   Cautery  reostat. 

(e)  Cords,  preferably  of  large  size  to  re- 

duce resistance  to  a  minimum. 

(f)  Knives,  consisting  of  end  of  cautery- 

wire  formed  into 
X— Shapes,  suited  to  the  case: 
1.    Flattened  blades.    2.     Shaped  into 

points. 
3.     Curved.     4.     Angular. 
y — Size,  as  small  as  possible  and  yet 
possessing  the  necessary  rigidity. 
The  electro-cautery  is  used  to  the  best  advan- 
tage upon  hyperplastic  conditions  of  the  middle  and 
anterior  portions  of  the  inferior  turbinal,  the  sep- 
tum, and  the  tissues  on  the  floor  of  the  nose. 

The  use  of  the  cautery  upon  the  posterior  end 
of  the  inferior  turbinal  and  upon  the  middle  and  su- 
perior turbinals  occasions  dangerous  reactions.  In 
the  first  instance,  the  eustachian  tube,  being  in  such 
close  proximity  to  the  cauterized  part,  often  carries 
infection  to  the  middle  ear ;  while,  in  the  other  cases, 
sinusitis  and  meningitis  frequently  follow. 

The  first  step  toward  the  removal  of  a  hyper- 
trophic condition,  either  primary  or  secondary, 
should  be  an  effort  to  eliminate  the  contributive 
causes.  When  this  attempt  is  successful,  the  hyper- 
trophy often  disappears,  making  the  use  of  the 
cautery  unnecessary.  When,  however,  the  hyper- 
plasia fails  to  disappear,  it  may  be  successfully  re- 
moved "with  the  cautery.    If  it  proves  impossible  to 
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remove  the  direct  or  indirect  causes,  the  cautery 
will  often  give  temporary  relief. 

After  a  patient  has  reached  the  age  of  thirty-five 
or  forty  years,  as  a  rule,  and  when  atrophic  condi- 
tions are  present,  the  electric-cautery,  or  any  cau- 
tery, is  not  advisable  on  account  of  the  resulting 
destruction  of  the  ciliated  epithelium  and  the  for- 
mation of  cicatrical  tissue  causing:  (i)  the  closing 
of  ducts  and  blood-vessels,  thus  diminishing  the  nor- 
mal supply  of  heat  and  moisture  to  the  respired  air, 
and  (2)  cystic  degeneration.  The  function  of  the 
glands  being  thus  destroyed,  nasal  obstruction 
speedily  ensues,  and,  later,  atrophy,  due  to  progres- 
sive contraction  of  the  connective  tissue. 

Technic. — There  are  two  methods  of  applying 
the  cautery:  linearly,  through  the  mucous  mem- 
brane, and  submucously.  Operation  may  be  per- 
formed after  local  anaesthesia  has  been  secured; 
preferably  by  means  of  a  20  per  cent  cocaine  hydro- 
chlorate,  applied  by  absorbent  cotton  pledgets, 
pressed  as  dry  as  possible  from  the  solution,  and 
allowed  to  remain  upon  the  parts  for  ten  to  fifteen 
minutes.  Care  must  be  exercised  that  none  of  the 
cocaine  solution  finds  its  way  to  the  throat. 

After  the  application  of  the  anaesthetic,  the  ap- 
pliances should  be  tested.  The  proper  working  tem- 
perature of  the  cautery  knife  is  a  cherry-red  heat,  or 
a  trifle  greater.  To  secure  this  it  may  be  necessary, 
after  the  knife  enters  the  tissues,  which  have  a  cool- 
ing tendency,  to  slightly  increase  the  current.  The 
cautery  wire  is  passed  through  the  anterior  nares  to 
the  rear  of  the  part  to  be  cauterized,  with  which  it 
is  then  placed  in  contact.  At  this  point  the  current 
is  turned  on  and  the  knife  is  inserted  with  a  saw- 
like motion  until  it  reaches  the  bone,  when  it  is 
drawn  slowly  forward.  A  cleaving  of  the  tissues  to 
the  knife  indicates  a  need  of  more  current.  One  in- 
cision ordinarily  suffices,   and  only  in  exceptional 
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cases  will  more  than  one  application  be  necessaiy. 
Belief  is  assured  for  at  least  two  years,  when  it  fre- 
quently becomes  necessary  to  repeat  the  process. 

The  effect  of  the  cautery  is  modified  by  the  tem- 
perature of  the  knife-electrode,  the  size  of  the  wire, 
and  the  duration  of  the  application.  Accurate  tecli- 
nic  will  ensure  successful  operation  without  hemor- 
rhage and  with  little  danger  of  adhesions  which  are 
due  to  abrasion  of  the  mucous  membrane  at  the 
point  opposite  cauterization.  Superficial  burning 
causes  the  removal  of  an  excessive  amount  of 
ciliated  epithelium  and  incurs  severe  reaction. 

Careful  cleansing  with  a  non-irritating  alkaline 
lotion,  applied  by  the  patient  as  a  nasal  douche,  or 
by  the  physician  with  a  cotton  applicator,  must  fol- 
low, but  never  in  the  form  of  sprays,  as  they  often 
disturb  the  eschar  and  increase  the  danger  of  infec- 
tion. Follow  this  by  a  mentholated  oil,  applied  with 
an  oil  atomizer.  The  object  of  the  after-treatment 
is  to  maintain  free  drainage  and  prevent  adhesions. 

Submucous  cauterizations  are  performed  with 
a  narrow  electrode,  with  which  the  soft  tissues  at 
the  edge  of  the  inferior  turbinal  are  pierced  in  one 
or  two  places,  the  point  being  carried  upward  and 
backward  under  the  mucous  membrane  to  the  dis- 
tance of  eight  to  twelve  millimeters. 

Accumulations  of  lymphoid  or  erectile  tissue  on 
either  side  of  the  bony  or  cartilaginous  septum, 
causing  nasal  obstructions,  especially  those  amen- 
able to  the  contractile  action  of  cocaine  or  supra- 
renal are  successfully  removed  in  a  similar  manner 
as  the  hypertrophies  on  the  inferior  turbinal,  as  are 
also  the  hyx)erplastic  conditions  on  the  floor  of  the 
nose.  In  these  instances,  however,  more  than  one 
incision  may  be  necessary  to  secure  the  required  re- 
sult. 
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Dr.  E.  Fletcher  Ingals,  in  a  personal  conununi- 
eation,  writes :  In  intumescent  rhinitis  and  moder- 
ately severe  hypertrophic  rhinitis,  nearly  all  of  the 
obstruction  arises  from  swelling  of  the  inferior  tur- 
binated bodies.  In  such  cases,  the  best  treatment,  as 
it  appears  to  me,  is  by  longitudinal  cauterization 
of  these  bodies.    In  the  mildest  cases,  a  single  cau- 


Fig.  131. — Nasal  Cautery  Knives. 

terization  through  the  middle  of  the  body  down  to 
the  bone  so  as  to  produce  adhesions,  will  answer  the 
purpose;  but,  usually,  it  requires  two,  one  at  the 
junction  of  the  upper  and  middle  third,  the  other  at 
the  junction  of  the  middle  and  lower  third.     The 


Fig.  132. — Adjustable  Cautery  Handle. 


cauterizations  should  be  made  about  two  weeks 
apart;  first  upon  one  side,  then  upon  the  other,  and 
then  back  to  the  first  again ;  so  as  to  allow  an  inter- 
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val  of  four  weeks  between  the  two  cauterizations  on 
each  side. 

I  think  the  reason  that  many  have  failed  with 
these  cauterizations  is  that  they  use  an  electrode 
with  too  small  a  wire.  If  a  platinum  wire  No.  22^ 
or  smaller  is  used,  it  has  to  be  heated  to  a  white  heat 
or  it  will  not  burn  through  to  the  bone.  In  the  first 
case,  it  will  cause  a  good  deal  of  bleeding  and  will 
not  make  a  broad  enough  eschar ;  in  the  second  place, 
only  the  superficial  portions  of  the  turbinated  body 
are  cauterized  and  only  slight  good  will  be  accom- 
plished. One  should  use  an  electrode  made  with  a 
No.  20  platinum  wire  which  should  be  heated  to  a 
cherry  red  heat,  and  should  leave  an  eschar,  when 
through,  not  less  than  one-twelfth  of  an  inch  in 
width. 

Sometimes  I  make  two  lines  together  so  as  to 
make  the  eschar  one-eighth  of  an  inch  in  width.  In 
the  majority  of  cases  of  this  kind,  two  cauterizations 
on  each  side  will  surely  remove  the  difficulty,  but, 
in  a  limited  number,  the  relief  may  continue  for  only 
a  few  years ;  and  possibly  one  or  two  more  cauteri- 
zations will  then  be  needed,  and  very  rarely  even 
three  or  four  cauterizations  upon  each  side  will  not 
answer  the  purpose;  therefore,  in  cases  where  the 
two  cauterizations  upon  each  side  do  not  relieve  the 
obstruction  completely,  I  dissect  up  the  mucous  mem- 
brane from  the  inferior  turbinated  on  its  inner  side 
and  cut  it  loose  near  the  lower  edge  of  the  tur- 
binated body.  I  then  cut  out  about  the  lower  half 
of  the  turbinated  bone  from  which  this  membrane 
was  removed  and  then  press  the  flap  down  over  the 
cut  edge  and  pack  the  nose  with  gauze  in  a  large 
finger  cot. 

This  is  left  in  for  twenty-four  hours,  by  which 
time  all  danger  of  bleeding  has  ceased  and  the  gauze 
may  be  removed  mth  the  aid  of  a  douche  without 
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causing  pain.  Where  the  hypertrophy  is  excessive,  I 
still  think  it  is  desirable  to  make  one  or  two  cauter- 
izations upon  each  inferior  turbinated  body,  and 
then,  if  the  relief  is  not  complete,  to  resect  the  lower 
half  of  the  inferior  turbinated  bones  in  the  manner 
already  suggested. 

In  a  limited  number  of  cases,  the  middle  tur- 
binated is  also  involved  and  then  it  should  be  re- 
duced in  a  similar  manner;  but  the  cauterizations 
would  have  to  be  made  more  guardedly,  and  I  usu- 
ally perform  them  by  simply  thrusting  a  long  broad 
point  into  the  septal  side  of  the  turbinated  body  two 
or  three  times  at  each  cauterization. 

Cauterization  of  this  body,  however,  is  rarely 
needed;  and,  if  it  causes  obstruction,  it  is  better  to 
reduce  it  by  dissecting  up  the  mucous  membrane  and 
cutting  off  a  portion  of  the  bone  in  a  manner  similar 
to  that  recommended  for  the  inferior  turbinate.  In 
my  hands,  this  form  of  cauterization  has  been  very 
much  better  than  any  other. 

It  causes  little  or  no  pain  and  is  very  much  less 
inconvenient  to  the  patient  than  most  other  methods 
and  one  can  count  accurately  upon  the  results. 

Scheppegrell  draws  attention  to  the  dividing 
line  between  rhinitis  intumescent  (Ingals)  and  true 
hypertrophy.  In  the  latter  only  are  surgical  meth- 
ods admissible. 

Lenox  Browne  states  that  if  the  electro-cautery 
is  used  scientifically  in  hypertrophic  rhinitis,  it 
should  effect  the  reduction  of  superficial  layers  of 
the  mucosa  by  the  formation  of  a  slough  and  the 
shrinkage  of  the  underlying  vascular  tissues  by  the 
formation  of  inflammatory  adhesions  to  the  perios- 
teum. 

For  a  large  hypertrophied  inferior  turbinated 
body,  he  plunges  a  long  and  slender  cautery  point 
into  the  cavernous  tissues  in  a  direction  close  to, 
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and  as  near  as  possible  parallel  with  the  inferior 
border  of  the  bone.  In  moderate  cases,  one  or  two 
such  procedures  may  suffice;  but,  when  the  condi- 
tion is  very  marked  and  little  reducible,  he  prefers 
the  linear  superficial  cauterization  also,  especially 
along  the  inner  and  lower  sides  of  the  turbinated 
body. 

T.  A.  de  Blois  states  that  there  are  two  ex- 
tremes :  The  first,  in  which  the  cauterizations  are 
not  made  sufficiently,  and  in  which  the  parts  soon 
return  to  the  original  hypertrophic  condition;  and 
the  second,  in  which  it  is  overdone  and  the  nostril 
is  left  full  of  cicatrices.  Ingals  applies  a  cautery 
with  a  flat  guard  to  prevent  it  coming  in  contact  with 
the  septum. 

Scheppegrell  says  that  in  general  the  cautery 
should  be  heated  to  a  cherry  red.  If  the  circuit  is 
opened  before  the  cautery  is  lifted  from  the  tissues, 
the  eschar  may  be  torn  away  and  bleeding  occur.  If 
the  wire  is  too  hot,  bleeding  also  takes  place. 

Otis  H.  Maclay,  writing  in  1909,  says  that  opin- 
ions vary  as  to  the  use  of  the  galvano-cautery  in  the 
nose,  from  an  absolute  opposition  to  an  equally  en- 
thusiastic endorsement. 

Depending  upon  the  method  employed,  we  speak 
of  a  suhm.ucous  or  a  puncture  cautery  and  a  linear. 
Either  may  be  superficial  or  deep,  but  the  puncture 
cautery  is  deep,  since  it  consists  of  plunging  the 
heated  electrode  into  the  body  of  the  tissue,  where 
it  remains  for  a  moment  and  is  then  removed  while 
still  hot;  the  object  being  to  gain  reduction  of  the 
tissue  with  a  minimum  loss  of  mucous  membrane. 
The  reaction  has  been  too  decided  with  us  and  the 
improvement  not  sufficient  to  warrant  its  preference 
over  the  linear. 

By  the  linear  method,  we  burn  a  line,  superficial 
or  deep,  along  the  entire  length  of  the  enlargement 
at  its  greatest  bulging.     The  direction  varies  from 
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the  horizontal  on  the  inferior  turbinate  to  an  almost 
vertical  cautery  on  some  soft  bulging  of  the  septum. 
This  should  always  be  accomplished  with  a  narrow 
edged  electrode,  which  should  not  be  allowed  to  slide 
laterally;  for  broad  destruction  of  the  epithelium 
would  be  followed  by  slow  healing  and  crust  forma- 
tion. 

The  part  is  anesthetized  with  ten  per  cent  co- 
cain  solutions  for  five  minutes;  then,  the  No.  21 
platinum  wire  is  introduced,  while  cold,  heated  to  a 
dull  white  heat,  placed  against  the  tissue  and  gently 
drawn  forward  with  a  to  and  fro  motion.  The  wire 
is  then,  while  still  heated,  withdrawn.  Deep  cauter- 
ization may  reach  the  bone  or  cartilage.  The  burn- 
ing may  be  repeated  on  the  opposite  side  in  a  week 
or  longer.  Forcible  removal  of  the  slough,  causing 
bleeding,  must  be  avoided.  The  best  results  are  ob- 
tained in  intumescent  rhinitis,  but  we  find  it  bene- 
ficial up  to,  but  not  including,  the  hyperplastic  type, 
in  which  the  removal  of  the  tissue  is  best.  Where 
the  turbinate  is  very  broad,  we  can  resect  the  lower 
portion  and  later  cauterize  the  remainder,  which  we 
believe  to  be  better  than  the  complete  removal. 

Charles  Knight  says  that  the  electro-cautery, 
judiciously  used,  is  one  of  the  most  valuable  agents 
at  our  command. 

Seth  Bishop,  of  Chicago,  emphasizes  that  not 
more  than  one-third  of  the  turbinate  should  be 
treated  at  a  single  cauterization.  In  order  to  avoid 
tearing  away  the  burned  parts,  and  thus  causing 
bleeding,  the  cautery  must  be  removed  while  still 
hot. 

Ingals  and  Friedburg,  writing  in  1907,  state  the 
following  conclusions : 

1.  In  cases  uncomplicated  with  deviations  or 
exotosis  of  the  septum,  the  galvaiio-cautery,  prop- 
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erly  applied,  is  the  method  of  treatment  par  excel- 
lence. 

2.  In  cases  complicated  with  deviations  or  ex- 
ostosis of  a  moderate  degree,  the  cauterization  of 
the  turbinal  bodies  will  be  sufficient  to  bring  about 
complete  relief  without  the  necessity  of  performing 
operations  on  the  septum. 

3.  The  dangers  of  middle  ear  infection  have 
been  greatly  exaggerated.  Only  one  case,  among 
several  thousand  cauterizations,  having  come  under 
our  observation. 

4.  The  liability  to  adhesive  formation  is  not 
great,  provided  the  opposite  septal  mucosa  is  not 
injured,  and,  provided  that,  when  the  swelling  is 
marked,  a  probe  be  passed  between  the  opposing 
surfaces  on  the  fourth  or  fifth  day. 

5.  The  objection  that  the  galvano-cautery  de- 
stroys too  much  mucous  membrane  is  not  valid,  if 
the  cauterization  is  linear  and  done  properly. 

6.  Scab  and  crust  formation  does  not  occur 
oftener  than  after  other  nasal  operations. 

7.  No  packing  is  necessary  to  prevent  hemor- 
rhage, 

8.  There  is  very  little,  if  any  pain  after  the 
cauterization. 

Nerval  H.  Pierce,  of  Chicago,  has  always  been 
conservative  in  the  use  of  the  electro-cautery. 

Pynchon,  of  Chicago,  uses  it  only  in  well  marked 
cases,  but,  when  required,  applies  it  vigorously. 

J.  L.  Goodale,  of  Boston,  writing,  in  1904,  of  the 
ultimate  results  of  cauterizing  the  lower  turbinate, 
offers  the  following  conclusions: 

1.  Caustic  applications  to  the  nasal  mucous 
membrane  may  cause  a  loss  of  the  columnar  ciliated 
epithelium,  with  a  replacement  of  this  by  squamous 
cells, 

2.  Such  applications  may  cause  an  obliteration 
of  the  canaliculi  in  the  basement  membrane. 
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3.  Immediately  below  the  cauterized  mucous 
membrane  new  connective  tissue  may  be  formed, 
which  extends  downwards  to  a  depth  dependent 
upon  the  intensity  of  the  trauma. 

4.  The  contraction  of  the  tissues  is  due  to  this 
new-formed  connective  tissue. 

5.  Repeated  superficial  cauterizations  tend  to 
the  formation  of  connective  tissue  immediately  be- 
neath the  epithelium,  which,  by  its  contraction  may 
constrict  the  lumen  of  the  ducts  of  the  glands,  and 
lead  to  cystic  dilatation  of  the  latter.  This  may 
contribute  to  a  subsequent  return  of  the  nasal  ob- 
struction. 

When  the  mucous  membrane  is  relaxed,  it  is 
best  contracted  by  deep  narrow  linear  applications 
of  chromic  acid  or  of  the  galvano-cautery,  or  by  sub- 
mucous cauterization. 

On  the  other  hand,  in  order  to  diminish  the 
amount  of  nasal  fluid,  broad  superficial  applications 
to  the  septum  and  lower  turbinals,  posteriorly, 
should  be  used.  If  the  enlargement  recurs,  it  is  best 
to  excise  it. 

As  a  means  of  lessening  the  reaction  after  the 
use  of  the  galvano-current,  J.  W.  Gleitsman  sug- 
gests applying  immediately  to  the  wound  a  thick 
coating  of  dry  trichloracetic  acid.  In  eighty  cases, 
in  which  he  had  made  this  application  after  using  the 
cautery,  there  were  sixty-two  which  experienced  no 
unpleasant  after-effects ;  only  in  eighteen  was  reac- 
tion felt.  The  eschar  was  eliminated  in  from  twenty- 
four  hours  to  seven  days.  Subsequent  treatment 
was  confined  to  cleansing  of  the  nose  and  insuffla- 
tion of  aristol. 

Complications  after  using  the  galvano-cautery: 

The  application  of  tlie  electro-cautery  to  the 
nose  has  been  followed  by  meningitis  (Wagner) ; 
sinus  thrombosis  (Lange) ;  exophthalmos  (Semon) ; 
pseudo-membraneous   inflammation   of   the   faucial 
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tonsils  (Scheppegrell) ;  synechia,  between  the  sep- 
tum and  turbinal  (S.) ;  severe  hemoptysis  (W.  C. 
Phillips) ;  acute  otitis  media  (C.  H.  Burnett) ;  puru- 
lent mastoiditis  (Ferreri) ;  epistaxis,  and  distur- 
bances of  vision  (Scheppegrell). 

HYPEETEOPHY  OF  THE  TURBINATE. 

Dr.  Homer  M.  Thomas,  of  Chicago,  in  a  per- 
sonal communication  writes :  I  am,  and  for  twenty 
years  have  been  opposed  to  the  use  of  the  galvano- 
cautery  in  the  nose  as  a  cure  for  nasal  hypertrophies. 
I  have  observed  so  many  ill  results  upon  the  nasal 
membrane  (Schneiderian)  that  it  is  never  used  in 
my  practice.  I  consider  a  clean  cutting  operation 
much  more  scientific,  and  that  the  reaction  is  much 
less  severe  and  the  healing  process  more  rapid. 

Ballenger,  of  Chicago,  writing  in  1911,  says :  In 
cases  of  hypertrophic  rhinitis,  if  the  hypertrophy  is 
great  enough  to  obstruct  the  nasal  passages  it  should 
be  removed  surgically  with  scissors,  saw  or  spoke- 
shave. 

He  adds:  The  actual  cautery  has  been  recom- 
mended for  the  reduction  of  hypertrophied  mucous 
membrane.  I  can  only  condemn  it  as  inadequate 
for  the  purpose.  If  it  is  used  freely  enough  to  ac- 
complish anything,  it  produces  excessive  scar  tissue, 
a  result  to  be  carefully  avoided. 

Ballenger  reduces  soft  hypertrophies  of  the  sep- 
tum by  means  of  the  electro-cautery.  He  says  these 
hypertrophies  occur  at  the  anterior  portion,  just 
opposite  to  or  below  the  inferior  margin  of  the  mid- 
dle turbinated  body,  and  at  the  posterior  end  of 
the  former.  In  the  first  instance,  the  enlargement 
interferes  with  the  proper  ventilation  of  the  su- 
perior meatus  and  the  sinuses  draining  into  it. 

Technic:  First,  apply  a  five  to  ten  per  cent 
solution  of  cocaine  to  the  parts  with  a  thin  pledget 
of  cotton.    Make  one  or  two  linear  incisions  through 
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the  liypertrophied  tissue  with  the  actual  cautery  at 
a  bright  cherry  red  heat. 

This  may  be  repeated  two  weeks  later,  if  the 
first  application  was  insufficient  to  reduce  the  mass. 
In  posterior  hypertrophy,  the  same  procedure  may 
be  followed,  the  operator  having  first  reduced  the 
engorgement  of  the  turbinated  bodies  with  a  spray 
of  one  to  one  thousand  solution  of  adrenalin. 

THE   PASSING   OF   THE   GALVANO-CAUTEEY   IN   THE   TREAT- 
MENT  OF  DISEASES   OF   THE   NOSE. 

Willis  S.  Anderson,  of  Detroit,  writes:  Any 
measure  which  is  followed  by  scar  tissue  in  place  of 
healthy  mucous  membrane  leads,  later,  to  a  train 
of  disagreeable  symptoms,  which  may  be  nearly  or 
quite  as  annoying  as  the  original  affection.  The 
formation  of  crusts  or  scabs  over  the  site  cauterized 
often  causes  constant  annoyance  for  months  or  for 
a  lifetime. 

While  admitting  its  place  in  nasal  disease,  I  be- 
lieve it  has  been  used  too  extensively  and  that  we 
have  more  satisfactory  measures.  Nine  per  cent  of 
normal  middle  turbinates  contain  one  or  more  cells. 
If  these  cells  are  infected  at  the  time  of  cauteriza- 
tion, septic  symptoms  may  develop  and  even  lead 
to  a  fatal  meningitis.  Packard  writes  that  he  has 
found  several  deaths  reported  from  meningitis, 
which  followed  the  use  of  the  cautery  in  the  nose. 

In  selected  cases,  good  results  follow  the  cau- 
tery in  hypertrophy  of  the  inferior  turbinate,  but 
at  a  sacrifice  of  mucous  membrane  and  with  the  re- 
sult that  dried  mucus  accumulates  over  the  cica- 
trice. If  the  septum  is  touched,  adhesions  often 
result. 

The  Trephine. — G.  Melville  Black,  of  Denver, 
advises  the  use  of  a  nasal  trephine,  two  and  a  half 
inches  long. 
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The  trepliine,  oi3erated  by  an  electric  motor,  is 
placed  against  the  anterior  and  inferior  portion  of 
the  turbinal  and  a  semi-circular  or  circular  piece 
is  removed  from  the  entire  length  of  the  body.  If 
the  hypertrophy  is  confined  to  a  portion  of  the  tur- 
binate, the  trephine  is  limited  to  that  portion. 

The  only  objection  he  finds  in  this  method  is  the 
rather  free  hemorrhage.    He  claims  for  this  method : 

1.  The  clean-cut  surfaces  fall  together  and  heal 
by  first  intention,  thereby,  at  once,  restoring  free 
nasal  respiration. 

2.  There  is  but  little  secretion,  after  twenty- 
four  hours. 

3.  There  is  no  perceptible  cicatrix. 

4.  Rarely  is  more  than  one  operation  required. 

5.  There  is  no  danger  of  adhesion  of  the  tur- 
binate to  the  septum. 

He  states  that  the  method  cannot  be  used  with 
the  middle  turbinate. 

ELECTEOLYSIS      IN    THE      TREATMENT      OF      HYPERTROPIC 

RHINITIS. 

In  hypertrophy  of  the  inferior  turbinate,  I  pre- 
fer electrolysis  with  the  bipolar  needle  to  all  other 
methods  of  treatment.  It  is  the  least  painful;  is 
never  followed  by  infection,  meningitis  and  death; 
by  hemorrhage  or  any  nasal  discharge.  Crusts  nev- 
er form  to  give  temporary  or  permanent  annoyance. 
In  short,  electrolysis  is  the  method  par  excellence. 

I  cite  two  illustrative  cases : 

1.  E.  C,  aged  17,  consulted  me  July  11,  1902. 
Present  state — he  is  obliged  to  use  his  handkerchief 
constantly,  on  account  of  a  nasal  discharge.  The 
throat  gets  so  clogged  that  he  can  hardly  talk.  His 
hearing  is  sometimes  imperfect  and  he  snores  in  his 
sleep.  A  ridge  extends  from  the  middle  of  the  left 
side  of  the  septum  to  the  posterior  border  and  is 
in  contact  with  the  hypertrophied  inferior  turbinate. 
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Adenoids  are  present;  and  there  is  hypertrophy  of 
the  right  inferior  and  middle  turbinals. 

I  performed  an  operation  as  follows :  The  sep- 
tal ridge,  one  and  one-quarter  inches  long,  was  re- 
moved with  the  trephine,  driven  by  the  electric  mo- 
tor; and  the  left  inferior  turbinate  was  cauterized. 
The  adenoids  were  curetted  with  a  steel  finger-nail. 

September. — A  bipolar  needle  was  inserted  into 
the  right  inferior  turbinate. 

October  2  . — Eepeat  the  bipolar  needle,  with 
twenty  m.  a.  for  fifteen  minutes. 

October  21. — Bipolar  needle,  with  20  m.  a.  for 
fifteen  minutes,  in  right  middle  turbinate. 

December  4. — The  left  nostril  is  free,  and  very 
slight  discharge  continues. 

Bipolar  needle  is  inserted  in  left  inferior  tur- 
binate.   Eecovery  is  complete. 

2.  Miss  J.  B.  S.,  aged  20,  consulted  me  March 
9,  1904.  She  has  so  profuse  chronic  nasal  catarrh 
that  she  is  obliged  to  use  three  or  four  handkerchiefs 
before  leaving  home  in  the  morning.  The  hyper- 
trophy of  both  lower  turbinates  is  so  large  as  to 
leave  very  narrow  meatuses.  The  right  turbinate 
is  in  contact  with  a  septal  ridge. 

!^.  Electrolysis,  with  a  current  of  fifteen  to 
twenty  m.  a.  applied  to  a  double  needle,  inserted 
into  each  inferior  turbinate  for  five  minutes. 

March  19,  1904. — The  patient  now  uses  only  one 
handkerchief  a  day.  The  left  side  is  free;  the  right 
is  still  too  narrow.  Eepeat  the  needling,  with  ten 
to  twenty  m.  a.  of  current, — of  the  right  inferior  tur- 
binate. 

May  8,  1912.  Has  had  no  nasal  trouble  since 
the  last  operation.    There  is  good  nasal  space. 

Scheppegrell  writes:  ''In  using  electrolysis, 
the  object  is  to  reduce  the  hyperplasia  and  break  up 
the  network  of  dilated  blood  vessels,  as  with  tho 
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electro-cautery ;  but  to  effect  this  by  means  of  a  sub- 
mucous operation," 

An  experience  of  several  years  with  electrol- 
ysis has  convinced  me  that  in  those  cases  in  which 
it  can  be  carried  out,  especially  by  the  bipolar  meth- 
od, the  results  are  more  satisfactory  and  more  last- 
ing than  from  any  other  procedure. 

A  current  of  thirty-five  volts  will  answer  the 
requirements.  The  Edison  current  of  110  volts  may 
be  used. 

With  a  view  of  obviating  the  objections  of  the 
mono-polar  method,  I  commenced,  in  1885,  to  apply 
the  bipolar.  While,  with  the  monopolar  method,  a 
case  required  fifteen  to  twenty  minutes,  with  the  bi- 
polar it  requires  only  two  to  five  minutes — and  with- 
out pain.  Ten  m.  a.  can  frequently  be  borne  and 
two  to  five  minutes  is  usually  all  the  time  required. 

An  experience  of  over  one  hundred  cases  en- 
ables me  to  deduce  the  following  points  as  com- 
pared with  other  methods : 

1.  It  is  a  more  conservative  operation,  as  it  ef- 
fects the  reduction  of  the  tissues  without  destroying 
the  mucous  membrane. 

2.  It  is  not  more  painful  and  but  little  more  dif- 
ficult to  the  skilled  operator.    It  has  no  after  pain. 

3.  The  reaction  is  very  slight,  as  the  electro- 
lyzed  tissues  are  frequently  absorbed  instead  of 
sloughing  off  as  in  other  methods. 

4.  The  probabilities  of  a  relapse  are  much  less 
than  in  other  methods.  I  have  never  yet  seen  a 
synechia  form. 

The  cases  in  which  the  method  is  not  practicable 
are:  (1)  In  children  or  very  nervous  cases;  as  the 
operation  is  not  performed  as  rapidly  as  by  means 
of  the  electro-cautery;  (2)  in  some  nostrils  it  is  dif- 
ficult to  insert  the  needles,  and  in  these  cases  some 
other  method  must  be  adopted. ' ' 

Flatau,  of  Berlin,  uses  the  bipolar  method  and 
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states  that  a  current  of  forty  m.  a.  should  not  be  ex- 
ceeded, and  that  the  time  should  be  limited  to  four 
or  five  minutes.  He  has  not  seen  any  untoward  re- 
sults follow  these  applications. 

J.  E.  Briggs,  of  Texas,  advocates  the  use  of 
electrolysis  for  the  destruction  of  hypertrophies  of 
the  turbinals  and  adenoid  vegetations.  He  passes 
a  cathode  needle  into  the  tissues  to  be  dstroyed.  In 
some  cases,  he  applies  to  the  surface  of  the  adenoids 
a  nasal  electrode  and  claims  this  has  been  successful 
in  cases  in  which  other  methods  had  failed. 

Clarence  C.  Eice,  of  New  York,  has  used  metal- 
lic electrolysis  in  hypersecretion  of  the  mucosa;  in 
the  irritative  cough  due  to  pharyngeal  and  laryn- 
geal catarrh.  In  hypertrophy  of  the  turbinates,  he 
introduces  a  copper  needle  into  the  tissues,  with  five 
to  ten  m.  a..  In  twenty  cases,  six  were  cured ;  while 
seventy-five  per  cent  were  decidedly  improved. 

Eice  cites  the  following  case  of  hypertrophic 
nasal  catarrh:  — ,  aged  54.  For  three  years  the 
patient  had  ''dropping  in  the  back  of  the  throat," 
dullness  in  the  head  around  the  eyes;  has  used  a 
handkerchief  constantly ;  good  deal  of  nausea. 

April  28. — Electrolytic  diffusion,  positive  pole,, 
three  m,  a.  for  fifteen  minutes  to  left  nostril. 

June  24. — Has  had  seventeen  treatments  of  five 
m.  a.  for  ten  minutes  to  nose  and  pharynx. 

Went  for  a  vacation. 

September. — Eeturned.    Cured. 

Albert  H.  Andrews,  of  Chicago,  writes  thus  of 
submucous  electrolysis  of  the  inferior  turbinal : 

In  a  number  of  cases  it  has  seemed  desirable  to 
bring  about  a  great  amount  of  shrinkage  in  the  soft 
tissues  with  the  least  possible  reaction;  especially 
in  the  simple  chronic  cases,  by  submucous  electrol- 
ysis. 

The  only  special  instruments  required  are  two 
sharp  needles  (steel  as  well  as  any)    four   or   five 
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inclies  long,  and  an  ordinary  cautery  handle.  The 
needles  should  be  insulated  with  shellac,  in  their 
middle  portion,  where  they  are  liable  to  come  in  con- 
tact with  the  anterior  nares.  The  needles  should 
usually  be  inserted  three-quarters  of  an  inch  to  an 
inch,  till  the  shellac  enters  the  soft  tissue.  If  the 
two  needles  are  of  the  same  length,  and  one  is  en- 
tered in  advance  of  the  other,  when  the  point  of  the 
second  comes  in  contact  with  the  tissue  where  the 
first  entered,  the  distance  the  second  extends  out  of 
the  nostril  farther  than  the  first  is  the  distance  the 
first  has  penetrated  the  turbinal.  The  second  needle 
may  now  be  introduced  parallel  with  the  first  and 
four  to  six  m.  m.  from  it. 

Care  must  be  taken  that  both  needles  are  still 
deep  in  the  turbinate  and  have  not  passed  through. 
The  cautery  handle  is  now  attached  to  the  needles, 
and  eight  to  ten  m.  a.  of  current,  for  eight  to  ten 
minutes  are  usually  sufficient.  The  turbinals  will 
show  a  rapid  blanching  near  the  needles.  In  with- 
drawing the  needles,  hemorrhage  may  be  avoided 
by  attaching  the  negative  wire  to  the  positive  needle 
and  the  positive  wire  to  an  electrode  held  in  the 
hand;  then,  turn  on  two  m.  a.  till  the  needle  comes 
out  without  traction :  or,  loosen  the  handle  from  the 
needles,  turn  it  over,  reattach  it,  and  turn  on  the 
current  till  the  needles  move  readily. 

The  tissues  which  have  been  destroyed  are  rap- 
idly absorbed  and  the  connective  tissue  formed  con- 
tracts and  binds  the  mucous  membrane  to  the  bone. 
Also,  destruction  of  the  blood  vessels  interferes  with 
the  blood  supply  and  shrinkage  occurs.  The  pro- 
cedure can  be  repeated  in  a  few  days. 

The  advantages  of  this  plan  are : 

1.  The  slight  reaction,  in  proportion  to  the  re- 
sults obtained. 

3.  The  freedom  from  danger  of  secondary  in- 
fection from  dust  or  from  discharge  within  the  nose. 
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3.  Absence  of  pain  or  discomfort  either  during 
or  after  the  operation. 

VOLTAIC  TUKBINAL  PUNCTUEE  FOE  THE  EELIEF  OF  INTUM- 
ESCENT  AND  HYPEETEOPHIC  EHINITIS. 

T.  E.  Neris,  of  Denver,  writing  in  1907,  cites 
ten  cases  successfully  treated  by  this  method: 

Case  1.  October  8,  1906.  Mrs.  — .  A  typical 
case  of  anemic  turgescence  of  both  inferior  tur- 
binates, which  were  lying  on  the  floor  of  both  nasal 
chambers.  This  was  my  first  case  and  I  was  not 
familiar  with  the  technic.  A  positive  copper  needle 
was  used  to  puncture  the  turbinal  and  three  m.  a. 
were  applied  for  one  minute.  This  needle  adhered 
and  the  poles  were  reversed  for  a  minute,  which 
loosened  the  needle.  The  next  day,  the  stenosis  had 
increased.  I  then  inserted  a  negative  gold  needle  into 
the  inferior  turbinate.  The  gold  negative  needle 
was  used  once  more  in  both  inferior  turbinates  to  a 
depth  of  two  inches.  Thereafter,  the  turgescence 
was  sufficiently  shrunken  and  the  exudation  had 
completely  subsided. 

With  the  negative  pole,  any  metal  could  be 
used  without  oxidation ;  and  steel,  being  stronger,  is 
preferable  to  gold. 

Voltaic  is  here  synonymous  with  galvanic,  and 
is  preferable  to  it;  as,  to  Volta  properly  belongs  the 
credit  of  devising  the  first  battery. 

Snaring. — P.  Watson  Williams  says  that  the 
galvano-cautery  snare  has  the  advantage  over  the 
cold  snare,  that  it  cuts  through  the  tissue  more  rap- 
idly on  posterior  hypertrophy  of  the  inferior  tur- 
binate, and  it  more  readily  seizes  hold  of  the  tur- 
binate without  slipping. 


CHAPTEE  III. 


THE  NASAL  SEPTUM. 


ELECTEOLYSIS  FOE  THE  KEDUCTION  OF  THE  FASAL  SEPTUM 

W.  E.  Casselberry,  of  Chicago,  says:  I  wish 
to  disclaim  any  idea  of  endorsing  electrolysis  as  a 
universal  substitute  for  the  surgical  method.  The 
surgical  method,  in  the  case  of  bony  spurs,  is  cer- 
tainly more  effective  than  is  electrolysis.  Certain 
European  operators  have  advocated  the  method. 
Mj  own  experiments  have  been  undertaken  to  de- 
termine in  what  class  of  cases  it  is  possible  to  avoid 
a  sanguinary  operation  and  to  reduce  spurs  of  minor 
degree,  which  are  scarcely  deserving  of  surgical 
treatment. 

Moritz  Schmidt,  in  his  book,  1894,  confirms  the 
efficacy  of  the  method  as  advanced  by  the  French 
operators.  Ballenger,  of  Chicago,  in  1894,  reports 
three  cases : 

I  have  adapted  the  Edison  electric  light  circuit 
to  the  purpose  b}^  means  of  a  lamp  resistance  and  a 
Mcintosh  current  controller.  The  current  strength 
necessary  is  from  fifteen  to  forty  m.  a.  I  have  used 
exclusively  the  bipolar  method ;  as  it  is  conceded  by 
all  to  be  equally,  if  not  more,  effective  than  the 
monopolar  and  it  is  more  convenient  to  the  operator 
and  less  disagreeable  to  the  patient. 

Not  more  than  two  needles,  one  representing  the 
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positive  and  the  other  the  negative  pole,  should  be 
employed.  The  part  of  the  needles  intended  for  in- 
sertion into  the  spur  should  be  from  fifteen  to 
twenty  m.  a.  in  length ;  one-half  of  a  m.  m.  thick ;  and 
three  m.  m.  distant  from  each  other.  Irido-platinum 
is  the  best  material  for  the  needles.  They  are  most 
convenient  when  soldered  to  metallic  conductors 
running  through  a  light  handle.  I  have  treated  ten 
cases  which  may  be  classed  in  three  types. 

Type  1.     Cartilaginous  Spurs. 

Case  1.  Mr.  R.  An  excrescence  from  the  quad- 
rangular cartilage  five  to  six  m.  m.  thick  almost  oc- 
cluding the  right  nostril.  The  needles  were  inserted 
one  above  the  other,  well  toward  the  bottom  of  the 
spur  and  extending  almost  through,  a  distance  of 
eighteen  m.  m.  A  ten  per  cent  cocaine  solution  had 
been  previously  applied,  on  cotton,  to  both  sides  of 
the  septum  for  fifteen  minutes.  The  current  was 
gradually  increased  to  forty  m.  a.  and  maintained 
for  eight  minutes,  during  the  last  five  of  which  the 
patient  complained  of  feeling  faint.  The  spur  had 
assumed  a  mottled  blue  and  whitish  aspect. 

At  the  end  of  two  weeks,  the  slough  had  disap- 
peared, with  pronounced  loss  of  substance.  Had  it 
been  more  so,  perforation  must  have  resulted.  At 
the  end  of  three  weeks,  the  treatment  was  repeated 
for  five  minutes,  leaving  abundance  of  space  and  a 
fairly  even  surface. 

To  avoid  a  perforation,  the  electrolytic  action 
should  be  discontinued  on  the  slightest  mottling  in 
hue  or  escape  of  gas  from  the  opposite  side  of  the 
septum. 

Case  2.  Three  treatments,  at  intervals  of  three 
weeks,  with  ten  to  twenty-five  m.  a.  for  six  minutes. 
Result  satisfactory. 

Type  2.     Mixed  Cartilaginous  and  bony  spurs. 

Case  6.  Mr.  H.,  aged  25.  March  i.— Twenty  to 
twenty-five  m.  a.  used  for  seven  minutes.     March  19. 
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— Repeat.     April  30. — Spur  much  reduced.     Result 
fairly  satisfactory. 


Fig.  133. — Casselberry's  Bipolar  Needles. 

Type  3.    Bony  Spurs. 

Mr.  R.,  aged  19.  March  20. — 20  m.  a.  were  ap- 
plied for  four  minutes,  when  the  patient  nearly 
fainted  and  treatment  was  discontinued.  The 
needles  would  not  penetrate  thoroughly  into  the 
spur. 

April  27. — The  spur  is  unchanged.  Electrolysis 
again  attempted.  This  also  failed,  for  the  needles 
could  not  be  made  to  penetrate;  and  the  patient 
nearly  fainted  after  three  minutes  of  ten  m.  a. 

In  case  10,  electrolysis  was  abandoned  and  the 
surgical  method  substituted. 

Conclusions.  —  1.  Strictly  cartilaginous  spurs 
can  be  thoroughly  removed  by  electrolysis ;  one,  two 
or  at  most  three  operations  being  required. 

2.  The  amount  of  reduction  by  electrolysis  is 
commensurate  with  the  proportion  of  cartilage  of 
which  they  are  composed. 

3.  Spurs,  composed  wholly  or  largely  of  hard 
bone,  cannot  be  successfully  treated  by  electrolysis. 

4.  Electrolysis  is  powerless  to  correct  deviated 
septa  of  any  form. 

Ballenger,  of  Chicago,  presents  two  cases  which 
he  treated  with  electrolysis,  one  of  deviation,  the 
other  a  bony  spur. 

1.  — ,  aged  28.  There  is  marked  deviation  of 
the  septum  to  the  right  side.  A  single,  negative 
needle  was  introduced  into  the  bony  accretion  along 
the  line  of  the  crescent,  with  eighteen  m.  a.  for 
twenty  minutes.  One  week  later,  the  treatment  was 
repeated,  with  complete  success. 
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Case  2.  — ,  aged  25.  There  was  a  bony 
ridge  of  the  septum,  one  inch  long,  causing  serious 
stenosis.  The  needle  was  introduced  the  entire 
length  of  the  ridge,  and  the  current  applied  as  in 
the  previous  case.  The  patient  became  faint  in  ten 
minutes.  He  was  placed  reclining  and  the  current 
continued  for  fifteen  minutes,  a  total  of  twenty-five. 

One  month  later,  the  septum  showed  slight  evi- 
dence of  the  existence  of  the  ridge. 

No  sloughing  or  other  ill  effects  followed  the 
treatment  in  either  of  the  cases. 

H.  Holbrook  Curtis,  of  New  York,  claims  the 
following  advantages  in  septal  operations,  by  the 
nasal  trephine  run  by  a  motor :  1.  Grreater  rapidity 
than  by  any  other  method.  2.  The  tissues  in  the 
neighborhood  of  the  deviations  are  not  torn ;  a  clean 
opening  is  made  and  there  is  no  annoying  hemor- 
rhage. 3.  If  the  position  of  the  posterior  plate  of 
the  deflected  septum  is  not  visible,  an  exploratory 
canal  may  be  made.  4.  The  shock  is  less  than  in 
using  the  saw.  The  bone  may  be  removed  with  less 
force  and  greater  accuracy  than  with  any  other 
method. 

Scheppegrell  says  that  the  trephine  has  now  its 
most  useful  field  in  operations  on  the  antrum  of 
Highmore  and  mastoid  cells. 

Bergonie  and  Moure  insist  upon  the  bipolar 
method,  on  account  of  the  liability  of  the  perfora- 
tion of  the  septum,  due  to  the  dispersion  of  the  cur- 
rent, when  the  monopolar  method  is  used.  The  con- 
centration of  the  current  within  the  growth  by  the 
bipolar  method,  avoids  the  destructive  action  of  dis- 
persion and  prevents  the  pain  felt  in  the  monopolar 
method. 

Meyer  advises  a  current  limited  to  fifteen  to 
twenty  m.  a.  for  five  to  ten  minutes  in  bipolar  elec- 
trolysis. 
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Althaiis  has  shown  that  not  even  bone  can  re- 
sist the  electrolytic  effect  of  negative  galvanism. 

Scheppegrell  remarks  that  while  a  current  of 
twenty  m.  a.  may  be  used  with  impunity  in  a  large 
chondromatous  thickening,  provided  the  needles  are 
not  brought  too  near  the  septum,  the  same  current 
would  develop  a  perforation  in  a  less  prominent  car- 
tilage, unless  the  application  be  made  of  very  short 
duration.  A  much  stronger  current  is  tolerated  in 
the  bipolar  than -in  the  monopolar  method. 

Where  the  latter  must  be  used,  the  dispersing 
electrode  should  be  applied  to  the  face  or  neck,  as 
near  as  possible  to  the  active  electrode  to  prevent 
subjective  symptoms. 

Seth  Bishop,  of  Chicago,  says,  that  in  removing 
long  and  large  spurs  from  the  nasal  septum  it  is  nec- 
essary to  trephine  through  the  center  of  the  spur; 
then  above  and  below  the  center  in  lines  parallel 
with  the  first  section,  if  the  small  trephine  is  used. 

Eegarding  the  use  of  electrolysis  for  the  relief 
of  certain  morbid  conditions  of  the  nasal  septum, 
J.  E.  Newcomb,  of  New  York,  writes : 

Seller  states  that  in  those  septal  enlargements, 
big  enough  to  be  regarded  as  ecchondroses,  ossifica- 
tion has,  in  most  instances,  taken  place. 

In  this  special  application  of  electricity,  Miot, 
is  the  pioneer.  Others  had  used  it  upon  hypertro- 
phied  turbinate  tissue,  but  he  was  the  first  to  employ 
it  upon  the  nasal  septum.  He  employed  both  the 
monopolar  and  bipolar  methods.  One  cord  leads  to 
the  needle  in  the  nostril,  while  the  other  is  attached 
to  a  broad  electrode  on  some  indifferent  area  on  the 
body.  He  reported  ten  cases,  all  cured.  Garel  em- 
ploys a  slender  needle,  3 — 4  c.  m.  long,  inserted  into 
a  copper  tube  united  with  the  negative  wire.  The 
needle  is  covered  for  a  variable  distance  with  rubber, 
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SO  as  not  to  burn  the  skin,  and  is  inserted  2 — 3  m.  m. 
deep  in  the  region  of  the  nasal  projection.  At  first, 
he  used  a  single  point,  but  later  employed  a  small 
three-tined  fork,  the  tips  being  near  together.  The 
positive  pole  he  placed  upon  the  upper  area.  His 
seances  lasted  fifteen  minutes,  and  a  dosage  of  10 
to  16  m.  a.  was  registered.  Two  or  three  seances 
were  necessary  to  remove  the  offending  mass.  There 
were  no  disagreeable  after-effects  except  an  occas- 
ional headache.  After  some  days,  the  sphacelus  was 
detached,  leaving  a  sort  of  gutter-shaped  cavity 
upon  the  salient  point  of  the  obstruction.  Garel  has 
reported  thirty  cases  thus  treated;  twenty-six  men 
and  four  women,  ages  varying  from  five  to  sixty-two 
years.  Twenty-one  cases  presented  a  true  localized 
thickening  from  the  normal  plane  of  the  cartilage, 
and,  in  the  remaining  nine,  the  projection  was  asso- 
ciated with  an  adjacent  depression.  In  two  cases, 
perforation  of  the  septum  resulted  from  the  action 
of  the  current,  but  with  no  evil  consequences.  In 
six,  the  operation  was  undertaken  to  obtain  suffi- 
cient room  for  the  subsequent  removal  of  polyps. 
In  one  case,  there  was  slight  faintness  at  the  com- 
mencement. 

Peyrissac  reports  a  case  treated  by  the  mono- 
polar method.  A  hospital  interne,  aged  26:  The 
right  nostril  was  almost  completely  occluded  by  a 
septal  spur,  which  impinged  upon  the  inferior  tur- 
binated bone.  The  positive  pole  (a  steel  needle)  was 
inserted  into  the  spur  and  the  negative  flat  electrode 
placed  upon  the  nucha.  Intranasal  insertion  caused 
a  momentary  sharp  pain  in  the  incisor  teeth.  The 
current  was  quickly  run  up  to  forty  m.  a.  and  the 
entire  seance  lasted  twenty-five  minutes.  A  10  per 
cent  cocaine  solution  was  freely  applied.  The  dis- 
agreeable subjective  features  were  incisor  pains, 
risual  disorders,  lachr3nnation,  a  sense  of  smoke  in 
the  room,  etc.    The  needle  was  inserted  for  a  dis- 
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tance  of  12  m.  m.  The  intensity  of  forty  m.  a.  was 
continued  for  four  or  five  minutes,  and  held  at 
twenty  m.  a.  for  fifteen  minutes.  Slight  pain  in  the 
nose  continued  for  eight  days,  by  which  time  the 
sphacelus  had  come  away.  A  complete  relief  of  all 
symptoms  resulted. 

Moure  and  Bergonie,  in  "La  Traitement  des 
Deviations,"  etc.,  Paris,  1892,  review  the  work  of 
their  predecessors  and  express  their  hearty  ap- 
proval thereof.  They  answer  objections  made  by 
various  rhinologists  and  append  a  wealth  of  clini- 
cal experience.  They  discuss  the  general  question 
under  three  headings : 

1.  Which  of  the  two  methods  is  preferable,  the 
monopolar  or  the  bipolar? 

2.  In  either  case,  ought  the  electrolyzing  points 
to  be  arranged  singly  or  in  series  f 

3.  In  the  monopolar  method,  which  pole  should 
be  inserted  in  the  offending  mass,  and  where  should 
the  indifferent  electrode  be  placed! 

They  answer  these  inquiries,  in  brief,  as  follows : 

1.  There  are  certain  thickenings  which  can  al- 
most be  regarded  as  pedunculated.  Under  these 
circumstances,  the  monopolar  method  is  preferable, 
but  under  all  others,  the  bipolar  should  be  selected. 

2.  A  single  point  only  should  be  used  at  each 
pole.  Moure  and  Bergonie  claim  that  since  they 
have  followed  this  course,  their  patients  have  felt 
less  pain,  no  perforations  of  the  septum  have  oc- 
curred, and,  except  in  very  rare  instances,  the  de- 
sired result  has  been  attained  at  a  single  sitting. 
Whenever  single  points  are  used  in  either  method, 
the  lines  of  flux  are  concentrated  upon  tissue  to  be 
removed  and  not  diffused  over  the  surrounding  nor- 
mal area.  Also,  pains,  salivation,  phosphenes,  etc., 
are  avoided. 

3.  These  observers  find,  practically,  no  ditfer- 
ence  between  the    destructive    effects    at    the    two 
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poles.  Garel  jDrefers  the  negative  pole.  The  phe- 
nomena of  reaction  are  less  marked  and  the  absorp- 
tion of  the  necrosed  mass  is  more  rapid.  Further- 
more, Gr.  Weiss  (1890),  finds  no  difference  between 
the  destructive  results  at  the  two  poles.  Moure  and 
Bergonie  find,  however,  that  the  detachment  from 
the  tissue  of  the  positive  pole  very  rarely  causes  a 
hemorrhage,  while  that  of  the  negative  is  very  often 
accompanied  by  a  slight  flow  of  blood. 

Meyer  reported  before  the  Berlin  Laryngologi- 
cal  Society  (Dec,  1892),  a  series  of  cases  treated  by 
the  bipolar  method.  He  used  a  submucous  injection 
of  cocaine  for  the  local  anaesthesia.  In  some  in- 
stances, he  carried  the  current  up  to  30  m.  a.  Care 
should  be  taken  to  wait  until  the  old  eschar  falls  otf 
before  any  renewal  of  the  treatment  is  made.  He 
believes  that  a  neglect  of  this  causes  perforation  of 
the  septum,  two  instances  of  which  occurred  in  his 
own  cases. 

In  the  discussion,  Meyer's  optimistic  views 
were  confirmed  by  Eosenberg,  but  opposed  by 
Flatau.  He  had  tried  the  method  and  abandoned 
it.  He  regarded  it  as  painful  and  had  observed 
after  it  violent  hemorrhages.  Moreover,  he  believed 
it  destroyed  only  cartilage  and  not  bony  tissue. 

Newcomb  says  the  bipolar  method  is,  doubtless, 
the  preferable  one.  The  steel  needles  supplied  for 
sail-makers  are,  from  their  size,  finish,  and  fineness 
of  point,  in  every  way  preferable  (diam.  0.5  to  1.5 
m.  m. ;  length,  7  to  10  cm.).  Steel  needles  are  prefer- 
able to  those  of  gold  or  irido-platinum  (Bergonie), 
because  they  penetrate  the  tissue  more  easily.  No 
objection  attaches  to  the  action  of  the  current  upon 
the  steel,  because  the  salts  formed  thereby  are  salts 
of  iron,  not  harmful  and  possibly  haemostatic.  If 
curved  needles  are  desired,  the  steel  can  be  easily 
softened  in  the  flame  of  a  spirit  lamp  and  bent  as 
desired.    The  attached  ends  are  covered  with  a  fine 
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rubber  tubing.  The  depth  of  insertion  varies  with 
the  amount  of  tissue"  to  be  removed.  The  average 
duration  of  each  seance  should  not  exceed  fifteen 
minutes,  and  the  dosage  should  not  exceed  thirty 
m.  a.,  frequently  fifteen  are  enough.  The  current 
should  be  carefully  raised  to  the  maximum  and  as 
carefully  lowered  to  zero.  It  is  impossible  to  esti- 
mate the  amount  of  space  gained  till  several  weeks 
have  elapsed  after  the  operation.  A  galvano-cau- 
tery  tip  can  be  used  to  trim  down  any  small  excres- 
ences  which  may  remain.  The  existence  of  preg- 
nancy or  the  menstrual  epoch  contra-indicates  opera- 
tion. 

Does  this  method  of  treatment  offer  any  advan- 
tages over  other  methods,  and  what  are  the  limits 
of  its  application? 

1.  First  in  its  favor,  is  the  fact  that  it  is  blood- 
less. 

2.  The  field  of  operation  can  therefore  be  kept 
in  view. 

3.  There  is  no  after-inflammatory  reaction.  . 

4.  There  is  practically  no  possibility  of  after- 
intranasal  adhesion  or  deformity. 

5.  It  is  claimed  that  it  is  painless. 

6.  It  is  a  possible  alternative  in  certain  cases  of 
marked  thickening,  associated  with  deviation  of  the 
septum,  where  an  operation  for  straightening  the 
latter  is  deemed  unlikely  to  prove  successful. 

7.  Electrolysis  will  frequently  be  allowed  by 
nervous  patients  who  would  refuse  a  cutting  opera- 
tion of  any  kind. 

8.  The  laity  attach  much  importance  to  the 
workings  of  electricity  upon  the  human  body. 

Newcomb  cites  the  histories  of  two  of  his  per- 
sonal cases : 

J.  B.,  German,  watchman,  aged  61.  Patient's 
previous  health  had  always  been  good,  except  that 
he  has  been  quite  deaf  for  the  past  two  years.  Phys- 
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ical  examination  showed  some  post-nasal  catarrh. 
The  right  inferior  turbinate  was  enlarged  and  the 
cartilage  of  the  septmn  was  somewhat  deviated  to 
the  left.  The  left  inferior  turbinate  was  enlarged 
posteriorly;  marked  obstruction  to  air  current  on 
the  left  side.  The  septum  was  cocainized  10  per 
cent  for  eight  minutes,  and  the  needles  (a  bundle) 
were  inserted  at  about  the  middle  of  the  ridge.  (No, 
5  needles  1  m.  m.  by  5  c.  m.)  Twenty  cells  registered 
15  m.  a.  and  the  current  was  continued  for  six  to 
seven  minutes.  The  needles  wre  inserted  1  c.  m. 
The  patient  complained  of  quite  a  little  pain  at  the 
site  of  the  operation.  Four  days  later  the  offend- 
ing mass  had  lost  one-third  of  its  bulk.  The  treat- 
mejit  was  repeated  as  above.  At  the  third  visit,  the 
mass  had  still  decreased,  but  a  small  round  perfor- 
ation was  noticed. 

Case  2.  B.  W.,  aged  22,  has  had  occasional 
cough  for  the  past  seven  years.  For  three  months 
she  has  had  nasal  stoppage  on  the  left  side,  with 
frontal  headache  and  a  sensation  as  of  a  foreign 
body  in  the  back  part  of  the  left  nostril.  The  car- 
tilage of  the  septum  deviated  to  the  left  posteriorly 
with  a  blunt  spur  on  its  left  anterior  inferior  aspect 
projecting  nearly  half  an  inch  from  the  septum. 
Electrolysis  was  applied  as  in  case  1,  nine  m.  a.  for 
five  minutes.  There  was  very  slight  pain  in  the 
nose.  Two  days  later,  the  spur  seemed  reduced 
nearly  one-half.  Electrolysis  was  again  applied, 
but  5  to  5  m.  a.  caused  considerable  pain.  Five  days 
later,  there  was  a  third  sitting,  10  m.  a.  for  five  min- 
utes.    The  spur  was  still  further  reduced. 

Oct.  23,  the  patient  was  cocainized  for  15  min- 
utes. The  contact  of  the  needles  caused  intense  pain, 
requiring  a  discontinuance  of  the  sitting. 

Oct.  27,  tried  10  m.  a.  with  more  pain  resulting 
than  at  last  sitting,  and  again,  on  Nov.  5,  so  that  the 
last  two  sittings  had  no  effect  on  the  eventual  result. 
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The  patient  was  again  seen  on  Dec.  7,  when  it  was 
found  that  the  spur  had  entirely  disappeared.  There 
was  some  nasal  dryness,  but  all  intranasal  symp- 
toms had  disappeared. 

The  writer  believes  that  the  use  of  the  trephine 
would  have  brought  about  the  same  results  far  more 
quickly.  On  the  other  hand,  after  making  all  due 
allowance  for  Gallic  optimism,  the  statements  of  the 
Continental  workers  cannot  be  lightly  thrust  aside. 
Electrolvsis  deserves  a  further  trial. 


CHAPTEE  IV. 


NASAL  GEOAVTHS. 

Electro-Cautery  in  Nasal  Growths. — Bosworth, 
of  New  York,  prefers  the  use  of  a  caustic,  such 
as  chromic  acid,  to  the  cautery  in  nasal  growths  and 
various  diseases  of  the  nose. 

Ing'als,  of  Chicago,  thinks  that  chromic  acid  is 
more  painful  tlian  the  electro-cautery;  produces  a 
more  slowly  healing  sore  and  its  effects,  he  consid- 
ers are  more  uncertain. 

My  own  experience  agrees  with  that  of  Ingals. 

Scheppegrell  concurs  with  the  opinion  ex- 
pressed by  Bosworth  that  the  use  of  the  electro- 
cautery in  nasal  surgery  has  been  over-estimated, 
or  too  extensively  used ;  but  says  that  this  need  not 
]Drevent  us  from  appreciating  the  true  value  of  the 
instrument,  and  in  cases  where  it  is  indicated,  it  is 
incomparably  superior  to  all  chemical  cauteries  that 
may  be  used  for  the  same  purpose.  He  adds :  In 
the  application  of  the  electro-cautery  in  tumors,  and 
especially  in  tumors  of  a  malignant  character,  the 
repeated  cauterization  of  a  small  area  cannot  but 
have  a  deleterious  effect  on  account  of  the  reaction 
which  is  set  up  and  repeated.  The  same  rule  ap- 
plies here  as  in  electrolysis,  and  the  best  results  have 
been  obtained  with  the  latter  where  a  powerful  de- 
structive effect  has  been  produced  in  one  or  two 
sittings,  whereas  repeated  sittings,  with  mild  cur- 
rents would  have  aggravated  the  symptoms.  He 
o'ives  the  following  caution:    In  general,  the  cautery 
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should  be  lieated  to  a  cherry  red.  If  the  circuit  is 
opened  before  the  cautery  is  lifted  from  the  tissues, 
the  eschar  may  be  torn  away  and  bleeding  occur.  If, 
on  the  other  hand,  the  wire  is  too  hot,  bleeding  may 
also  take  place. 

NON-MALIGNANT  TUMOES  OP  THE  NOSE  AND  THROAT. 

Scheppegrell  says  that  nasal  polypi  are  more 
effectively  treated  by  the  cold  snare;  and,  as  the  ten- 
dency of  myxomatous  growths  to  hemorrhage  is 
slight,  the  simple  method  of  the  cold  snare  is  the 
more  practicable. 

Lefferts,  New  York,  states  that  the  cold  snare 
should  always  be  given  the  preference.  Where  the 
polypi  are  very  small,  the  electro-cautery  may  be 
used  to  advantage,  and  it  is  also  indicated  for  de- 
stroying the  tissues  which  form  the  base  of  the 
neoplasms.  In  nasal  tumors  which  cannot  be  treated 
by  the  snare  on  account  of  their  formation, — very 
sessile — or  on  account  of  their  disposition  to  bleed 
(angiomata),  the  electro-cautery  may  frequently  be 
applied  to  advantage. 

Varicose  Tumor. — Gongora,  of  Barcelona,  re- 
ports a  case  of  varicose  tumor  of  the  posterior 
inferior  septum,  which  had  given  rise  to  repeated 
epistaxis  during  a  period  of  three  years.  The 
growth  was  destroyed  by  the  electro-cautery,  with- 
out recurrence. 

Simple  Myxomata.  —  Scheppegrell  now  uses 
cupric  electrolysis  and  the  results  from  this  method 
have  given  him  more  satisfaction  than  from  other 
forms  of  treatment. 

Sajous  advises  a  zinc  or  silver  needle,  connected 
with  the  positive  pole ;  the  negative  electrode  being 
placed  on  the  nose.  "With  this  polarity,  the  metal 
is  acted  upon  and  dispersed  into  the  growth. 

Angioma  of  the  Nose.  —  Strazza  of  Genes, 
treated  successfully  by  electrol^^sis  a  large  cavern- 
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ous  tumor  of  the  septum,  in  which  a  previous  at- 
tempt to  remove  it  with  the  snare  had  been  fol- 
lowed by  violent  hemorrhage. 

Post-Nasal  Fibroid.  —  Kaarsburg,  of  Copen- 
hagen, applied,  with  the  bipolar  method,  one  hun- 
dred to  three  hundred  and  twenty  m.  a.  to  post- 
nasal fibroids,  and  obtained  rapid  and  permanent 
good  results. 

The  galvanic  current  not  only  produces  chemi- 
cal decomposition  of  the  fluids  and  solids  of  the 
body,  the  disintegration  of  the  electrode,  and  the 
transference  of  these  substances  through  the  tis- 
sues, but  also  produces  trophic  changes  in  the  tis- 
sues. 

Lipoma  of  the  Nose. — E.  W.  St.  Clair  reports 
the  follomng  case  of  lipoma  of  the  nose: 

Mr.  C,  aged  54,  came  to  me  with  a  large  tumor 
on  the  end  and  left  side  of  his  nose.  It  had  nearly 
closed  the  nostrils,  so  it  was  with  the  greatest  diffi- 
culty he  could  eat  or  drink,  as  he  must  get  his  breath 
through  his  mouth. 

To  remove  it  by  excision  was  to  encounter  se- 
vere hemorrhage.  The  positive  sponge  was  placed 
on  the  right  side  of  the  neck.  The  negative  pole  was 
armed  with  three  needles,  each  with  its  own  cord, 
so  that  one  or  more  could  be  used  as  desired.  I  gave 
the  growth  eight  cells  for  six  minutes,  with  all  three 
needles  pushed  through  the  tumor,  and  he  did  not 
even  wince.  The  next  seance  was  five  days  later, 
when  I  used  six  cells  and  two  needles  for  five  min- 
utes. This  was  repeated  every  five  days  for  three 
weeks.  I  destroyed  all  the  tumor.  The  mass  was 
firmlv  adherent  to  the  cartilages  of  the  nose,  but 
with  care  I  did  not  injure  them  at  all. 

It  is  best  to  go  slow,  use  as  few  cells  as  will  do 
the  work  and  with  short  sittings. 
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Rhino-Scleroma  Treated  With  the  X-ray. — M.  J. 
Ballin,  of  New  York,  cites  the  following  ease : 

— ,  aged  63,  a  Russian;  duration  of  the  dis- 
ease, sixteen  years.  The  uvula  had  disappeared; 
the  nasal  passages  were  entirely  occluded. 

Tri-weekly  exposures  to  the  a;-ray,  for  three 
to  four  minutes,  during  five  months  reduced  the  nose 
to  almost  its  normal  size. 

Cervical  Enlargements. — M.  0.  Terry,  of  Utica, 
New  York,  reports  the  following  case  as  an  instance 
of  the  resolving  effect  of  the  medicated  galvanic  cur- 
rent on  a  growth : 

Young  woman,  with  twenty-eight  cervical  en- 
largements on  the  neck.  After  three  months  of 
treatment,  only  three  small  enlargements  remained. 

The  positive  pole  was  placed  posteriorly  and 
the  negative  on  either  side  or  over  the  enlargement. 

To  a  pint  of  warm  water,  add  half  a  drachm  of 
tincture  of  iodine  and  an  ounce  of  Am.  Mur;  into 
which  dip  the  sponge  electrodes — rather  I  would 
advise  the  negative  sponge  electrode  only.  Use  a 
current  of  twenty  to  forty  m.  a.  (or  produce  a  com- 
fortable warmth)  for  ten  to  fifteen  minutes,  and  re- 
peat the  treatment  every  five  days,  until  there  is 
marked  improvement,  then  every  seven  or  fourteen 
days  for  several  months. 

Angiomata  of  Nose  and  Mouth. — Kaarsburg,  of 
Copenhagen,  treated  eight  cases  successfully  by  elec- 
trolysis. He  passed  a  current  of  fifteen  m.  a.  for  five 
minutes  through  the  growths  and  recovery  occurred 
in  a  few  weeks. 

Papillomata  of  the  Nose  and  Larynx. — A^^sa- 
guer,  of  Paris,  removes  these  with  the  cautery  snare 
and  subsequent  cauterizations. 

N aso-Pharyngeal  Tumors.  R.  Lincoln,  of  De- 
triot,  considers  the  electro-cautery  snare  superior 
to  all  other  mvethods  in  naso-pharyngeal  tumors. 
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J.  E.  Logan,  of  Kansas  City,  reports  a  case  of 
tumor  of  tlie  naso-pliarynx  destroyed  by  the  electro- 
cautery without  recurrence,  though  it  had  been  pre- 
viously removed  eight  or  nine  times.  The  patient 
died  three  years  later  Avith  sarcoma  of  the  stomach. 

Scheppegrell  cites  a  case  of  naso-pharyngeal 
tumor,  in  which  the  tumor  had  been  constricted  so 
slow^ly  with  the  cold  snare,  to  prevent  hemorrhage, 
that  it  required  twenty-four  hours  to  remove  it, — • 
with  the  most  agonizing  pain  to  the  patient.  The 
tumor  recurred  and  was  removed  by  the  electro- 
caustic  snare  in  a  few  minutes,  under  cocaine,  with 
little  pain. 

Scheppegrell  considers  that  the  advantages  of 
electrolysis  over  the  surgical  methods  in  the  de- 
struction of  tumors  are:  {1)  The  avoidance  of 
hemorrhage,  {2)  the  absence  of  suppuration  when 
the  rules  of  asepsis  are  well  observed,  (5)  less  dan- 
ger of  recurrence,  and  (4)  the  small  degree  of  pain 
if  the  current  is  properly  applied. 

Except  in  special  cases,  there  should  be  an  in- 
terval of  a  week  between  each  sitting. 

E.  P.  Lincoln  reports  a  successful  case  of  fibroid 
tumor  of  the  naso-pharynx,  which  had  been  twice 
removed  surgically,  but  had  recurred.  He  inserted 
two  needles,  attached  to  the  negative  pole,  and  con- 
nected the  positive  pole  with  two  large  dispersing 
electrodes.  After  sixteen  treatments,  at  intervals 
of  four  to  six  daj^s,  each  seance  lasting  twelve  to 
twenty  minutes,  the  patient  recovered.  Treatment 
was  attended  with  a  little  pain  and  some  dizziness. 
As  Scheppegrell  remarks,  this  could  have  been 
avoided  by  the  use  of  the  bipolar  method. 

Voltolini  refers  to  a  case  of  meningitis  follow- 
ing electrolysis  of  a  tumor,  which  he  attributes  to 
the  badly  constructed  needles.  With  the  improved 
instruments  of  today,  there  is  little  danger  of  com- 
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plications.  He  believes  that  naso-pliaryngeal  tumors 
can  be  radically  treated  by  electrolysis. 

Strong  Currents. — Kuttner  found  that  seventy 
to  eighty  ni.a.  could  be  used  in  treating  fibromata 
without  injury  to  the  patient  and  with  the  effect  of 
decreasing  the  time  necessary  for  treatment, 

Kaarsburg  is  the  most  pronounced  advocate  of 
strong  cu.rrents,  which  he  employs  with  marked  suc- 
cess.   He  cites  the  following  case : 

Young  man,  of  eighteen  years.  A  fibroid  tumor 
had  been  removed  by  means  of  a  snare  and  resection 
of  the  nose  Avithout  success.  The  tumor  now  again 
filled  the  naso-pharyngeal  cavity.  Under  chloro- 
form, both  electrodes  were  passed  into  the  tumor,  a 
current  of  three  hundred  m.  a.  being  passed  for 
eleven  minutes ;  and,  afterwards,  with  needles  of  a 
different  length,  three  hundred  m.a.  were  passed  for 
fifteen  minutes.  The  tumor  was  partly  gangrenous 
and  was  removed  by  tracheotomy,  forceps  and  scis- 
sors.   No  recurrence  in  three  years. 

POET  WINE  MAEKS  TEEATED  WITH  HIGH-FEEQUENCY. 

Bergonie  advises  the  use  of  the  secondary  wind- 
ing of  a  high  potential  transformer;  and,  for  elec- 
trode, a  metallic  rod  enclosed  in  a  glass  tube.  A 
sheet  of  ebonite,  with  holes  of  various  sizes  to  limit 
the  sparking. 

The  skin  grows  white  in  a  minute.  An  area  of 
one  to  two  sq.  cm,  is  sufficient  to  treat  at  one  sit- 
ting. The  healing  should  be  complete  in  eight  days 
and  it  is  not  necessary  to  apply  any  dressing. 

EPITHELIOMA  OF  THE  NOSE  TEEATED  WITH  THE  500  C,  P. 

LAMP. 

Eogers  cites  two  cases,  successfully  treated  by 
light: 

1.     — ,  aged  79.     Thirteen  years  previously  an 


LUPUS  VULGAEIS.  503 

eruption  appeared  upon  the  right  side  of  the  nose 
and  slowly  increased  in  spite  of  treatment,  till, 
eight  years  ago,  when  he  came  under  the  care  of  a 
leading  dermatologist  of  Chicago.  During  three 
years,  it  was  curetted,  etc.  For  the  succeeding  five 
years,  the  doctor  applied  the  a;-rays  twice  weekly. 
Still  it  increased  and  a  surgical  operation  was  ad- 
vised. I  saw  the  case,  in  consultation  with  Dr. 
Tyler.  After  using  the  500  c.  p.  lamp  for  six  months 
the  deformity  was  slight  and  the  scar  tissue  incon- 
spicuous. 

2.  — ,  aged  41,  had  been  treated  unsuccessfully 
for  three  years  by  two  prominent  dermatologists. 
On  October  24,  1908,  the  500  c.  p.  lamp  was  applied 
for  two  minutes. 

November  20,  1908.  The  crust  came  off,  leav- 
ing a  perfectly  smooth  surface.  The  light  rays  were 
applied  several  times  during  the  healing  to  limit 
the  formation  of  scar  tissue. 

Eogers  says:  "Destro}^  deeply  and  destroy  be- 
yond the  diseased  area." 

LUPUS  VULGAEIS. 

Lupus  vulgaris  appears  most  commonly  upon 
the  nose.  If  the  diseased  surface  is  extensive,  with 
considerable  infiltration  and  small  ulcerative 
patches,  Rogers  says  to  apply  the  500  c.  p.  lamp 
daily  for  fifteen  minutes,  without  cauterizing  or 
blistering.  If  any  of  the  ulcerative  patches  are  of 
considerable  size  or  appear  indolent,  they  should  be 
cauterized.  If  the  scaly  patches  are  small,  they  may 
be  quickly  cured  by  superficial  cauterization. 

LUPUS    TREATED    WITH    HIGH-FEEQUElSrCY    SPAEKS. 

Pensier  recommends  that,  in  the  treatment  of 
common  lupus  of  the  skin  and  mucosa,  high-fre- 
quency sparks  should  be  applied  for  ten  to  twenty 
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seconds.  The  following  day  the  skin  peels  off  and 
a  superficial  ulcer  results.  With  each,  sitting  the  in- 
flammation spreads,  but  the  suppuration  is  mod- 
erate. The  cicatrix  is  pale  and  attached  to  the  ad- 
jacent tissue.  This  procedure  unites  the  power  of 
mechanical  and  thermal  effects  and  electrolysis. 
The  destruction  of  the  nodule  produces,  in  twenty- 
five  seconds,  a  superficial  ulceration.  Beautiful  cos- 
metic effects  are  also  obtained  in  erythematous 
lupus. 

PEIMAEY    LUPUS    VULGARIS    OE    THE    ORO-PHAKYNX    AND 
NASO-PHAEYNX   TREATED  BY  X-EAYS. 

Birkett,  of  Montreal,  reports  the  following  case 
of  a  boy,  aged  fifteen,  who  came  under  his  care,  No- 
vember, 1902.  Local  treatment,  curetting  and  lactic 
acid  in  glycerine  were  used  without  any  result.  In 
April  he  commenced  to  treat  him  with  the  a;-ray. 
The  patient  opened  his  mouth  and  held  the  screen 
close  to  his  face  so  as  to  let  the  a;-rays  pass  through 
the  hole  in  the  screen  and  strike  on  the  back  of  the 
throat.  At  the  end  of  July,  after  twenty-three  treat- 
ments, the  lupus  condition  had  completely  disap- 
peared. 

Pour  months  later,  a  slight  relapse  occurred, 
when  the  a;-ray  treatment  was  renewed  with  satis- 
factory results. 

ANGIOMA  OF  THE  NOSE. 

The  galvano-cautery  loop  is  adapted  to  the  re- 
moval of  these  growths,  when  easily  accessible  and 
pedunculated,  as  it  prevents  hemorrhage. 

ANGIO-SAECOMA  OF  THE  SEPTUM. 

Draispul  reports  a  case  of  angio-sarcoma  of 
the  septum,  which  had  been  twice  removed  and  re- 
curred in  three  months.    He  removed  it  with  a  snare 


skijST  diseases. 


505 


and  treated  the  base  with  electrolysis.     Eecovery 
followed,  without  recurrence. 

A  COMPAEISON   OF   TEEATMENT   OF    SKIN   DISEASES. 

Ballenger,  speaking  of  lupus  of  the  nose,  says : 
"This  may  be  treated  by  a;-ray,  Finsen  light,  the 
leucodescent  lamp  [500  c.  p.),  or  radium." 

C.  W.  Allen,  of  New  York,  basing  his  opinion 
on  seven  hundred  cases,  states  that  he  believes 
radiotherapy  to  be  superior  to  Finsen  light  for  the 
great  majority  of  skin  alfections.  The  great  value 
of  the  high-frequency  currents  lies  in  the  sparking 
in  such  a  way  as  to  destroy  new  growths  and  cuta- 
neous lesions.  He  finds  that  lupus  erythematosis,, 
etc.,  may  be  eradicated  in  one  sitting. 


134. — Portable  High-Frequency   Generator. 


CHAPTER  y 


HIGH-FREQUENCY  HIGH  POTENTIAL  CUR- 
RENTS IN  DISEASES  OF  THE  NOSE 
AND  THROAT. 

Isaac  C.  Soule,  of  Kansas  City,  writes  a  sug- 
gestive teclinic  for  the  application  of  liigh-freqnency 
cnrrents  in  various  diseases  of  tlie  nose  and  throat, 
as  he  has  found  them  practically  successful  in  his 
own  experience : 

Acute  Rhinitis.- — Spray  with  zyrnoline  and  fol- 
low with  ten  per  cent  cocaine  and  adrenalin,  if  the 
jDarts  are  very  sensitive. 

The  author's  flat  low- vacuum  electrode,  under 
inspection,  is  advanced  along  the  lower  turbinate, 
avoiding  the  septum.  Increase  the  current  gradually 
and  continue  for  six  minutes.  Spray  with  warm  al- 
boline.  Apply  the  electrode  over  and  on  the  sides 
of  the  nose  for  six  minutes  more.  Repeat  the  next 
day  and  until  the  mucous  membrane  is  restored  to 
normal. 

Chronic  Rhinitis. — Cleanse  the  nose,  then  use 
a  flat  high-vacuum  electrode.  Increase  the  current 
to  a  warm  sensation,  applying  for  six  minutes,  then 
follow  with  a  one-eighth  inch  ball  high-vacuum  elec- 
trode, giving  fine  sparks,  using  a  to  and  fro  motion 
over  the  infected  surface,  for  three  minutes.  Finish 
with  a  warm  oil  spray. 

Atrophic  Rhinitis. — Remove  all  crusts  pos- 
siljle.    Anesthetize  slightly.    Use  the  author's  plati- 
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iiiim  point  ball  electrode  with  higii-vacuiim.  Sparks 
one-sixteenth  to  one-eighth  inch  over  the  remaining 
crusts  will  soon  loosen  them,  so  that  they  can  be 
easily  removed.  Spark  the  entire  cavity,  particu- 
larly about  the  openings  of  the  accessory  sinuses, 
until  it  appears  a  good  pink,  generally  in  three  min- 
utes. 

Take  the  one-quarter  inch  ball  electrode  and  go 
over  the  mucous  membrane  with  a  vigorous  rubbing- 
motion  for  two  to  three  minutes  more  with  a  cur- 
rent giving  a  gentle  spark.  Spray  with  bland  oil. 
Repeat  daily;  and,  when  especially  bad,  pack  the 
nose  with  lamb's  wool,  and  use  small  surface  high 
vacuum  electrode  with  sufficient  current  to  produce 
warmth  over  the  outside  of  the  nose  and  cheek. 

When  the  mucous  glands  have  not  been  de- 
stroyed, improvement  is  rapid.  In  incurable  cases, 
this  method  has  given  more,  and  more  lasting  relief 
than  any  other. 

Acute  Tonsilitis. — Cleanse  the  tonsil  and  empty 
the  crypts.  Use  the  author's  fused-in  platinum 
point  vacuum  tonsil  electrode,  with  sparks  of  one- 
eighth  to  one-quarter  inch,  over  the  surface  for  two 
to  three  minutes.  Two  or  more  attempts  will  have 
to  be  made  at  the  sparking,  as  most  patients  will 
be  unable  to  control  the  gagging.  Apply  the  elec- 
trode in  contact  and  turn  on  the  current;  then,  soon, 
withdraw  it  a  short  distance.  Spark  one  place  but 
a  few  seconds,  or  the  tissue  will  be  destroyed.  Use 
a  glass  or  wooden  tongue  depressor.  Use  a  low 
vacuum  electrode  to  external  surface  for  seven  to 
eight  minutes. 

When  seen  in  the  early  stages,  a  few  treat- 
ments, repeated  at  times  within  six  hours,  if  very 
greatly  inflamed,  or  within  twenty-four  hours  at 
most,  will  control  the  vast  majority  of  cases  in 
twenty-four  or  forty-eight  hours. 
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If  there  is  danger  of  abscess  formation,  use  tlie 
author's  bipolar  small  surface  electrode,  with  as 
strong  a  current  as  is  comfortable.  Avoid  getting 
too  much  heat  or  the  surface  will  be  blistered. 

Several  cases,  which,  seemingly,  were  deter- 
mined to  suppurate,  have  been  aborted  by  the  use 
of  this  electrode. 

Following  this  treatment,  acutely  infected  ton- 
sils become  smaller  than  before  infection. 

Acute  Laryngitis. — Cleanse  the  larynx.  Use 
the  author's  curved  laryngeal  or  throat  electrode. 
Place  the  electrode  in  position  and  increase 
the  current  gradually  until  some  static  sparking 
occurs,  and  continue  for  seven  to  ten  minutes.  Have 
the  patient  inhale  alcohol  at  night  if  the  cough  is 
troublesome.  Two  treatments,  at  least,  should  be 
given  before  the  voice  is  used. 
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Fig.    135. — A    Nose    and    Throat    Higli-Prequency    Vacuum 
Electrode. 


CHAPTER  VI. 


THE  ACCESSORY  SINUSES. 


KADIOGEAPHY  AND  TEANSILLUMUSTATIOJiT   IIST  DIAGNOSIS   OF 
SINUS  DISEASES. 

Dr.  Joseph  C.  Beck,  of  Chicago,  says  that  so 
far  as  the  application  of  radiography  to  nasal  dis- 
eases is  concerned,  he  mnst  admit  it  is  much  neg- 
lected. A  number  of  rhinologists,  he  says,  have  been 
disappointed  with  their  results.  This  is  due  to  im- 
perfect technic.  He  considers  that  the  best  remedy 
is  for  the  rhinologist  to  assist  the  radiologist  in 
obtaining  the  best  results. 

He  offers  the  following  general  deductions: 

1.  That  the  real  value  of  a  skiagraph  for  diag- 
nosis of  sinus  disease  is  in  taking  an  antero-poster- 
ior  exposure. 

2.  That  the  skiagraphs  taken  in  the  transverse 
are  of  but  little  value  for  diagnostic  purposes,  ow- 
ing to  the  fact  that  one  side  is  superimposed  upon 
the  other,  but  it  will  give  an  outline  of  the  sphenoidal 
as  well  as  the  anterior  group  of  cells  as  to  their 
shape  and  size. 

3.  A  transverse  line  across  the  orbit  is  found 
if  the  angle  at  which  the  plate  is  taken  is  correct, 
and  this  line  is  found  about  half  an  inch  below  the 
supraorbital  margin. 
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Diagnosis  hy  the  X-rai/. — Langwortliy  says : 
''So  much  information  is  given  by  the  a;-ray 
plates,  that  hardly  any  sinus  operation  should  be 
performed  without  them.  To  clinch  the  diagnosis 
of  pus  in  the  ethmoids  or  frontal  sinus,  the  use  of 
the  a;-ray  should  be  resorted  to,  taking  a  picture  of 


Pig.   136. — Transilluminator,  for  Use  on  the  110  Volt  Direct  or 
Alternating  Current. 


the  face,  antero-posterior  view.  Lateral  views  are 
not  of  as  great  value,  although  they  do  give  the 
height  and  size  of  the  sinus  and  its  encroachment 
on  the  brow;  while  transillumination  cannot  be  re- 
lied upon  to  give  this  information. 

Seth  Bishop,  of  Chicago,  says  that  in  operating 
upon  the  maxillary  antrum,  the  large  trephine  gives 
better  results  than  the  other.  The  large  trephine 
he  considers,  is  well  adapted  for  opening  the  frontal 
sinus  and  the  mastoid  antrum. 

Scheppegrell  says  that  the  trephine,  operated 
by  the  electric  motor  is  much  used  to  perforate  the 
antrum,  through  a  tooth  socket;  the  canine  fossa,  or 
inferior  meatus. 
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Fig.  137. — Harkin's  Suction  Bottle  to  Work  on  Suction  Pump. 


TEEATMENT  OF  THE  SUPPUKATIVE  DISEASES  OF  THE  ACCES- 
SORY SINUSES  AND  OF  THE  NOSE  AND  EAE  BY 
MEANS  OF   OZONE. 

Sclieppegrell  writes :  The  most  economical  and 
practical  method  of  generating  ozone  for  this  pur- 
pose is  the  ozonizer  described  by  Siemens.  A  sort 
of  Leyden  jar  is  prepared  by  coating  the  inner  sur- 
face of  a  long  glass  tube  with  tinfoil,  and  passing- 
over  this  a  second  wider  tube,  also  coated  with  tin- 
foil on  its  outer  surface.  Between  the  two  tubes, 
a  current  of  oxygen  is  passed,  which  becomes  elec- 
trified by  induction;  the  inner  and  outer  coating  of 
tinfoil  being  respectively  connected  with  the  ter- 
minals of  a  strong  induction  coil.  By  this  means, 
it  is  possible  to  convert  ten  to  fifteen  per  cent  of 
oxygen,  passed  through  the  ozonizer  into  ozone. 

Pure  ozone  is  a  powerful  oxidizing  agent.  It 
possesses  strong  bleaching  and  disinfecting  proper- 
ties, and  attacks  cork,  rubber  and  the  organic  sub- 
stances. The  simplest  test  for  ozone  is  to  moisten 
a  piece  of  blotting  paper  with  a  solution  of  potas- 
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slum  iodide ;  and  the  exposure  to  the  ozone  liberates 
the  iodine,  which  shows  its  characteristic  brown 
color.  Ozone  is  a  rapidly  oxidizing  agent,  and,  in 
sufficient  degree  of  concentration,  is  very  irritating 
to  the  mucous  membrane  of  the  respiratory  pas- 
sages. 

I  decided  to  prepare  the  ozone  directly  from  the 
oxygen  found  in  the  atmosphere.  This  could  be 
used  directly,  as  it  was  prepared  in  the  required 
degree  of  dilution.  I  found  the  nitrogen  products 
were  so  infinitesimal  that  they  could  be  neglected. 

In  some  cases,  it  is  desirable  to  heat  the  ozone 
to  the  temperature  of  the  body  by  passing  it  through 
a  bent  tube  inserted  into  a  bowl  of  hot  water.  Only 
a  mild  current  of  air  should  be  passed  into  the  ozon- 
izer.  I  have  found  it  more  practicable  to  diminish 
the  proportion  of  ozone  by  regulating  the  induction 
coil,  than  by  increasing  the  amount  of  air. 

In  applying  ozone  to  the  nose,  care  should  be 
taken  that  the  patient  does  not  inhale  it.  This  may 
be  avoided  by  allowing  the  vapor  to  pass  only  dur- 
ing expiration,  the  cut-oft'  being  closed  during  in- 
spiration. The  application  need  not  be  made  for 
more  than  ten  to  twenty  minutes ;  and  repeated  not 
oftener  than  two  or  three  times  a  week. 

Where  the  method  has  been  carried  out  correct- 
ly, no  bad  effects  were  ever  complained  of.  The 
local  effects  of  this  treatment  are  not  only  good,  but 
frequently  striking. 

In  a  case  of  antral  disease,  in  which  the  dis- 
charge had  been  profuse  and  purulent,  after  the  sec- 
ond application,  the  discharge  almost  lost  its  puru- 
lent character,  and  diminished  very  much.  After 
fourteen  treatments,  during  ten  weeks,  the  case  ap- 
peared cured,  and  the  artificial  opening  was  allowed 
to  close. 

In  a  case  of  maxillary  sinusitis,  combined  with 
empyema    of    the    frontal    sinus,    which   had    been 
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treated  by  ox^^gen  without  success,  a  similar  change 
in  the  quantity  and  character  of  the  secretion  took 
place,  and  the  treatment  resulted  in  a  cure. 

In  five  cases  of  chronic  suppurative  otitis  me- 
dia, which  had  been  treated  by  this  method,  in  three 
the  suppuration  ceased  entirely,  in  the  fourth,  there 
is  an  occasional  discharge,  while  the  fifth  is  under 
treatment.  I  have  also  used  ozone  in  five  cases  of 
ozena  and  the  results  thus  far  have  been  encourag- 
ing. 


Part  VI. 
Eledricity  in  Diseases  of  the  Throat. 


CHAPTER  I. 


THE  TONSILS. 

Hypertrophied  Tonsils  Treated  With  High-Fre- 
quency  Metallic  Discharge. — Finley  R.  Cook,  of  New 
York,  writes :  This  current  has  been  found  exceed- 
ingly useful  in  the  reduction  of  morbid  and  hyper- 
trophied tonsils.  Its  application  is  practically  pain- 
less, causes  the  tonsil  to  shrink  and  undergo  rapid 
degenerative  changes,  and  is  followed,  in  from  three 
to  five  days,  by  complete  exfoliation.  In  the  case  of 
soft  and  moderately  enlarged  tonsils,  complete  reduc- 
tion is  accomplished  at  one  sitting.  In  aggravated 
cases,  it  is  preferable  to  divide  the  operation  into  a 
number  of  sittings.  It  is  especially  adapted  to 
adults,  where  more  or  less  danger  from  hemorrhage 
attends  the  operative  procedure.  I  believe,  by  some 
modification  of  technique  that  adenoids  could  be 
treated  with  equal  success." 

Dr.  Cook  cites  the  following  cases  of  hypertro- 
phied tonsils  treated  by  high-frequency  metallic  dis- 
charge : 

Miss  — ,  aged  55,  came  February  7,  1907,  had 
suffered  as  long  as  should  could  remember  with  ton- 
silitis  during  the  winter.  For  the  past  two  years 
she  had  had  a  cough  and  expectoration;  lost  twenty 
pounds  in  weight,  had  chills  and  fever  and  night 
sweats.  Both  tonsils  were  moderately  swollen  and 
flabby  and  multiple  crypts  were  filled  with  cheesy 
deposits. 
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She  Lad  elironic  catarrhal  pharyDgitis.  Mod- 
erate high-frequency  discharges  were  made  over 
both  tonsils  and  were  not  painfnl.  At  the  end  of  a 
week  the  tonsils  had  markedly  shrunk,  no  morbid 
crypts  were  in  evidence;  the  cough,  chills  and  fever 
and  expectoration  had  subsided.  The  general  health 
was  greatly  improved  and  the  patient  gained  five 
pounds  in  weight.  Another  slight  treatment  was 
given. 

October  15,  there  had  been  continued  improve- 
ment in  health,  with  a  gain  of  twelve  iDOunds  in 
weight.  No  tonsillar  trouble  since  her  first  treat- 
ment, although  a  cold  had  caused  a  mild  laryngitis. 

HYPEETEOPHIED    TONSILS    TREATED    WITH    THE    ELECTEO- 

CAUTEEY. 

Charles  A.  Parker  says  the  cautery  point  is 
plunged  into  the  tonsil  and  the  hole  enlarged.  Two 
or  three  cone-shaped  holes  may  be  made  at  one 
sitting  and  the  opposite  tonsil  may  be  similarly  treat- 
ed a  week  later.  Each  tonsil  will  require  three  to 
five  sittings  and  then  a  month's  interval  should  be 
allowed  before  further  cauterizing,  if  necessary.  In 
this  way,  the  tonsils  can  be  quite  sufficiently  re- 
duced and  the  liability  to  acute  tonsilitis  removed. 
This  treatment  is  especially  indicated  in  adults,  with 
unhealthy  though  not  excessively  enlarged  tonsils, 
and  in  singers. 

Scheppegrell  remarks  —  With  the  electro-cau- 
tery snare,  we  are  able  to  remove  an  hypertrophied 
tonsil  almost  as  rapidly  as  with  cutting  instruments, 
without  the  danger  of  hemorrhage.  In  using  the 
snare,  if  the  wire  is  first  tightened,  so  that  when  the 
heat  is  applied  it  will  not  radiate  or  come  in  contact 
with  the  extra-tonsillar  tissue,  we  will  have  little 
pain  following  this  operation. 

Electrolysis. — Scheppegrell   says  :  Electrolysis, 
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by  means  of  the  monopolar  or  bipolar  needle  may 
be  used  in  hypertrophy  of  the  tonsils,  with  a  current 
of  ten  to  twenty  m.  a.  for  five  to  ten  minutes;  the 
needles  being  applied  to  various  parts  of  the  tonsil 
at  one  sitting. 

Draispul  says  he  found  it  required  twelve  treat- 
ments to  reduce  the  tonsils  one-half;  and  concludes, 
"electrolysis  in  the  surgery  of  the  nose  and  larynx 
is  a  very  slow  and  unreliable  method. " 

De  Tymowski  says  :  In  hypertrophy  of  the  ton- 
sils, the  results  of  electrolysis  are  not  good. 

Follicular  Tonsilitis.  C.  C.  Eice,  of  New  York, 
cites  the  following  case  :  1.  — -,  aged  15,  came  to  me 
October  18,  1893.  Throat  was  painful  and  sore  for 
two  days ;  malaise ;  tonsils  enlarged.  I^ .  Electric 
diffusion  from  copper  positive  electrode  to  the 
throat.     October  20,  cured. 

2.  — ,  aged  18.  January  18,  1894.  Tempera- 
ture 100°;  grayish  spots  on  tonsil.  I^.  Copper 
positive  electrode,  ten  m.  a.  to  every  follicle,  as  well 
as  over  the  entire  tonsil.  January  19,  the  throat  is 
entirelv  relieved. 


Fig.   138.— Tonsil   Electrode. 


TONSILOTOMY  BY  ELECTEO-CAUTERY  DISSECTION. 

Dr.  Edwin  Pynchon,  of  Chicago,  says  that  the 
operation  was  designed  and  first  put  in  practice  at 
his  clinic  at  The  Post  Graduate  Medical  School  of 
Chicago,  in  January,  1890,  in  order  that  flat  and  de- 
generate tonsils  could  be  removed  in  their  entirety. 

An  electric  generator  is  required,  whereby  the 
desired  heat  of  the  cautery  point  can  be  maintained. 
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which  he  has  found  to  be  a  nearly  white  heat,  when 
exposed  in  the  open  air.  The  patient  anesthetizes 
his  throat,  by  swabbing  it  every  minute  for  twenty 
minutes  with,  at  first,  a  ten  per  cent  solution  of 
cocaine  and  then  a  twenty  per  cent,  combined  with 
one-half  as  much  carbolic  acid  as  there  is  cocaine. 


Fig.  139. — Pynchon's  Tonsil  Cautery  Electrode. 


In  rare  cases,  deep  injections  into  the  pillars 
and  base  of  the  tonsils  of  a  one  per  cent  solution 
of  cocaine,  without  the  carbolic  acid,  are  also  used. 

The  tonsil  is  grasped  with  spring  tonsil  forceps 
and  forcibly  lifted  from  its  bed  and  dissected  out 
in  one  sitting,  which  requires  from  ten  to  twenty 
minutes. 

Pynchon,  in  an  experience  of  seventeen  years, 
has  applied  the  hemostat  only  four  times;  in  two 
cases  to  check  a  hemorrhage  which  had  nearly 
ceased. 

TUMORS   OF   THE   TONSILS. 

Sarcoma. — G.  B.  Massey,  of  Philadelphia,  gives 
a  method  of  treating  malignant  tumors  by  elec- 
trolysis and  zinc-amalgam  cataphoresis.  After  the 
local  application  of  cocaine,  two  treatments  were 
given  with  two  hundred  to  two  hundred  and  fifty 
m.  a.  Later,  a  small  portion  of  the  growth  remained, 
which,  after  a  year,  had  increased  to  the  size  of  a 
peach-stone.  The  zinc-amalgam  bipolar  needles  were 
carried  deeply  into  the  base  of  the  growth  and  the 
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treatment  was  continued  for  six  weeks,  when  the 
patient  was  cured. 

A  sarcoma  of  the  tonsil,  of  three  years' 
duration,  came  under  the  care  of  Dr.  Freeman,  who 
operated  in  1901.  There  was  a  recurrence,  when 
thirty-five  exposures  to  the  a;-ray  were  made  and 
the  growth  was  reduced  in  size.  Dr.  Freeman  again 
operated  and  there  has  been  no  recurrence  up  to  the 
present  time. 

Angioma  of  the  Tonsil.  —  Ballenger  advises : 
Thrust  the  positive  needles  into  the  neoplasm.  Ap- 
ply five  to  twenty-five  m.  a.  for  two  to  twenty-five 
minutes  at  each  seance.  Eepeat  once  to  twice  a 
week.  Or  use  electrolj^sis :  Electric  needles  may  be 
passed  into  the  tumor  and  fifty  m.  a.  used.  Every 
minute  a  few  drops  of  the  potassium  iodide  solu- 
tion should  be  injected  until  twenty  minims  are 
used.  It  should  be  repeated  in  eight  days,  under  a 
general  anesthetic. 

Hyperkeratosis  of  Tonsil. — The  electro-cauter}^ 
should  be  used  to  destroy  it  and  the  surrounding 
tissues  should  be  penetrated  until  only  healthy  tissue 
remains.  From  three  to  four  masses  may  be  thus 
treated  at  each  sitting,  at  intervals  of  a  week. 

A,  H.  Marvin  removed  a  spindle-celled  sarcoma 
of  the  tonsil  with  the  electro-cautery  knife.  There 
had  been  no  recurrence  in  six  months. 

Hamilton  reports  a  pear-shaped  tumor  (angio- 
ma of  the  tonsil)  three  inches  long,  which  he  removed 
by  the  electro-cautery  snare. 

Scheppegrell  says  that,  in  antinomycosis  of  the 
pharynx  and  tonsils,  should  excision  be  resorted  to, 
it  should  be  complete  and  followed  b}^  the  thermo- 
cautery to  prevent  the  spread  of  the  infection. 
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Tn  a  case  of  mycosis  of  the  faucial  and  lingaial 
tonsils,  which  persisted  in  spite  of  various  local 
applications,  Scheppegreli  cocainized  the  parts  and 
inserted  a  bent  positive  needle  of  pure  copper  into 
each  growth,  with  three  m.  a.  of  current  for  two  to 
five  minutes.    Two  applications  completed  the  cure. 


CHAPTER  II. 


THE  PHARYNX. 


the    examinatiolsr    and    teeatmeistt    of    the    naso- 
phaeyjstx  axd  eustachian  tube  by  the  aid  of 

THE  NASO-PHAEYNGOSCOPE. 

We  have  now  an  instrument,  says  E.  M.  Holmes, 
of  Boston,  wliich  I  have  named  the  Naso-Pharyngo- 
scope.  It  can  be  inserted  throngh  the  nose  into  any 
naso-pharynx  into  which  we  can  pass  a  small  eusta- 
chian catheter,  and,  by  advancing  and  rotating  the 
instrument  when  in  place,  we  can  examine  the  whole 
naso-pharynx,  the  upper  surface  of  the  soft  palate, 
the  lumen  of  the  eustachian  tube,  the  posterior  por- 
tion of  the  nose,  and,  in  many  cases,  the  opening  into 
the  sphenoid  cavity.  The  field  is  sufficiently  large 
to  include  the  eustachian  tube,  the  space  between  the 
anterior  lip  of  the  tube  and  the  turbinates,  and 
Rosenmueller's  fossa, — with  its  posterior  border  be- 
hind the  tube. 


Fig.  139-A. — Holmes'  Naso-Pharyngoscope. 
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With  this  large  field  the  nasopharyngoscope 
need  not  be  moved  while  operating  npon  any  area  in 
or  about  the  tube.  Adhesive  bands  and  growths 
in  the  lateral  fossa;  are  found  and  removed  under 
the  guidance  of  vision.  I  have  removed  one  poly- 
poid growth  nearly  as  large  as  an  orange  seed  which 
was  attached  to  the  floor  of  the  eustachian  tube. 
It  was  so  far  within  the  tube  that  I  could  see  it  only 
by  the  aid  of  this  instrument. 

Before  xDassing  the  instrument,  the  nose  is  co- 
cainized. The  tube  of  the  instrument  is  then  guided 
through  the  inferior  meatus  upon  the  floor  and  at 
the  side  of  the  septum.  The  fenestra  is  kept  point- 
ing upward  until  it  has  passed  the  posterior  border 
of  the  septum,  when  it  is  rotated  toward  the  oppo- 
site side  of  the  epipharynx,  from  which  it  enters, 
which  brings  the  eustachian  tube  into  view.  By 
directing  the  fenestra  upward,  the  roof  and  pos- 
terior wall  of  the  epipharynx  are  brought  into  view, 
and  when  the  window  looks  downward,  the  upper 
surface  of  the  soft  palate  is  seen.  Behind  the  palate 
a  reduced  picture  of  the  larynx  is  seen.  With  the 
fenestra  upward,  and  slightly  withdrawn,  the  pos- 
terior portion  of  the  nose  is  in  view  and,  in  many 
cases,  the  sphenoid  opening. 

THE    POSSIBILITIES    OF    THE    X-RAY    IN    THE    DIAGNOSIS    OF 
EYE,  EAR,  NOSE  AND  THROAT  CONDITIONS. 

Dr.  E.  H.  Skinner,  of  Kansas  City,  summarizes 
very  succinctly  the  powers  of  the  ic-ray  as  a  diag- 
nostic instrument,  as  follows : 

1.  The  rr-ray  stands  pre-eminent  in  the  local- 
izing, with  exactitude,  of  foreign  bodies  in  the  eye, 
ear,  nose  and  throat. 

2.  The  x-ray  is  a  valuable  assistant  in  the 
diagnosis  of  the  pathological  changes  in  any  of  the 
bony  tissues  of  the  ear,  orbit,  nose  and  throat. 

3.  The  ic-ray  gives  us  definite  information  re- 
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garding  the  anatomy  of  those  cavities,  which  can- 
not be  obtained  in  any  other  way  than  through  oper- 
ative procedure. 

4.  The  x-Tdij  permits  us  to  study  the  physi- 
ology of  speech,  singing  and  deghitition. 

5.  By  the  process  of  diagnosis  by  exchision, 
the  probability^  of  sinus  involvement  will  be  exclud- 
ed where  we  have  pains  of  a  neuralgic  character. 

6.  The  ic-ray  serves  as  an  assistant  in  an  opera- 
ative  procedure  looking  to  the  extraction  of  a  for- 
eign body  from  a  sinus,  cavity,  or  orifice,  by  noting 
that  the  instrument  used  to  grasp  the  foreign  body 
is  actually  attached  to  it. 

A  view  of  the  instrument,  while  operating,  can 
be  best  secured  by  means  of  the  fluoroscope. 

DISEASES  OF  THE  PHARYNX. 

Follicular  Pharyngitis. — In  follicular  phar- 
ryngitis,  Sajous  applies  the  electro-cautery  to  six 
or  seven  follicles  at  each  sitting. 

Lennox  Browne  cauterizes  the  enlarged  vessels, 
which  supply  the  hypertrophic  lymphoid  granules. 

Seiss  combines  both  methods  when  the  vessels 
are  large  and  varicose, 

Cupric  electrolysis,  by  means  of  copper  elec- 
trodes, is  advocated  in  follicular  pharyngitis  by 
Griinwald,  who  uses  fifteen  m.  a.  for  ten  seconds. 
He  treated  in  this  manner,  successfully,  cases  which 
had  not  yielded  to  the  electro-cautery  and  chromic 
acid. 

Pharyngitis  Hyperplastica.  —  Ballenger  says 
that  in  well  advanced  cases  the  lymphatic  no- 
dules should  be  punctured  with  a  cherry-red  cautery 
electrode,  after  applying  a  ten  per  cent  cocaine  solu- 
tion. Four  or  five  follicles  may  be  treated  at  a  time, 
at  intervals  of  five  days. 

Granular  Pharyngitis. — De  T3rmowski  says  that 
in  granular  pharyngitis  the  disappearance  of  the 
granulations  is  effected  by  electrolysis,  without  the 
trace  of  a  cicatrix. 
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Tertiary  Syphilitic  Ulceration  of  the  Pharynx. — 
In  this  disease,  Lennox  Browne  uses  the  electro- 
cautery, which  has  superseded  the  use  of  mineral 
caustics  in  his  practice.  In  specific  ulceration  of 
the  nose  he  had  two  cases,  in  which  threatened  de- 
struction was  arrested  by  the  electro-cautery,  when 
other  means  had  failed. 

Indolent  Patches. — Scheppegrell,  in  the  treat- 
ment of  indolent  mucous  patches,  which  had  resisted 
the  usual  constitutional  treatment,  applied  the  nega- 
tive pole,  attached  to  a  pledget  of  cotton,  saturated 
wih  a  strong  solution  of  salt  water.  The  result  was 
successful. 

In  a  similar  case,  the  same  method  caused  the 
patches  to  disappear  after  five  applications,  at  in- 
tervals of  three  days. 

Paralysis.— 1\\  paralysis  of  the  muscles  of  deglu- 
tition, Schecli  applies  a  negative  galvanic  electrode 
directly  to  the  paralyzed  muscles  and  the  dispersing 
electrode  to  the  neck. 

Polypi.  —  Schmithnisen  reports  five  cases  of 
polypi  in  youths  of  seventeen  or  eighteen.  Hemor- 
rhage brought  them  to  the  doctor.  A  single  appli- 
cation of  electrolysis,  with  Voltolini's  burner, 
stopped  the  bleeding  permanently.  The  throat  part 
of  the  tumor  was  snared  from  the  mouth;  the  snare 
was  then  connected  with  the  negative  pole,  while  the- 
positive  was  placed  on  the  cheek. 

After  twenty  or  twenty-five  minutes  both  poles 
were  connected  with  the  snare  and  the  tumor  was 
slowly  burnt  through.  The  upper  part  of  the  tumor 
was  left,  but  electrolysis  was  applied  to  it  through 
the  nose  every  ten  or  fourteen  days. 

Adenoids. — L.  Eousseau,  of  Brussels,  devised 
and  used  an  electric  curette  of  wire,  which  is  heated 
as  a  cautery,  to  remove  adenoids.  He  thinks  this 
the  safest  method. 
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Garel  describes  an  electric  snare  which  he  em- 
ploys :  The  terminal  barrel  of  the  snare  takes  the 
form  of  Gottstcins'  knife,  the  cutting  portion  of 
which  is  replaced  by  a  metal  loop  so  grooved  that 
the  snare  lies  concealed  within  a  trough  when  pre- 
pared for  introduction  into  the  naso-pharynx. 

As  soon  as  the  growth  is  felt  to  be  engaged  in 
the  instrument,  the  electric  current  is  closed  and 
gentle  traction  made  on  the  finger-hold  attached  to 
the  wire,  Avliich  then  leaves  its  place  of  concealment. 
The  operation  is  completed  by  alternate  closing  of 
the  circuit  and  traction  on  the  wire. 

Angioma. — Ballenger  says :  "If  the  angioma  is 
small  apply  ten  per  cent  cocaine ;  introduce  the  posi- 
tive needles  into  the  growth ;  turn  on  ten  to  twenty- 
five  m.a.  for  five  minutes.  Eepeat  Aveekly,  until 
the  growth  is  obliterated. ' ' 

Eogers  says:  "Small  and  medium-sized  tumors, 
in  reasonably  accessible  locations,  are  best  removed 
by  the  light.  The  pad  should  be  thick;  bring  the 
lamp  close  and  destroy  the  tissues  deeply.  The 
slough  will  separate  in  a  few  days  and  the  wound 
will  heal  without  a  scar." 

Fibroma  of  the  Pharynx.— BsiWQngQY  says  that 
small  growths,  especiall}^  if  they  are  pedunculated, 
and  those  limited  to  the  epipharyngeal  space,  may 
be  removed  by  the  galvano-cautery  snare,  either 
through  the  nose  or  the  mouth. 

Ellectrolysis  has  been  strongly  recommended  by 
Groenbech,  who  records  seventeen  cases  of  fibroma 
of  the  larynx  out  of  thirty-two  treated  in  this  way 
by  different  operators. 

W.  J.  Morton,  of  New  York,  makes  a  strong 
plea  for  x-raj  radiations  prior  to  operation  in  can- 
cer of  the  larynx  and  pharynx.  He  sums  up  the 
advantages  thus : 

1.  Radiation  retards  the  growth  of  some  can- 
cers. 
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2.     It  cures  some  cases. 

5.  Pre-operative  radiation  will  increase  the  ra- 
tio of  cures  by  operation. 

4.  It  transforms  some  inoperable  cases  into 
operable. 

5.  It  is  recommended  as  a  precautionary  meas- 
ure, probably,  quite  as  important  as  antiseptic  prep- 
aration for  surgical  operation. 

M.  B.  Alilborn,  of  Wilkesbarre,  Pa.,  gives  the 
report  of  one  hundred  and  seven  cases,  treated  by 
radiotherapy,  1904: 

Epithelioma  Cutis. — On  the  nose,  eleven  cases, 
all  cured. 

Ear. — Two  cases,  cured;  sarcoma  on  the  ear, 
one  case,  cured. 

Epithelioma  of  the  Throat. — Six  cases,  one 
cured,  which  had  recurred  on  the  tonsil  after  opera- 
tion. 

Epithelioma  of  the  Nose. — Four  cases,  cured. 

Epithelioma  of  the  Tongue. — Draispul,  of  St. 
Petersburg,  cites  a  case  successfully  treated  by  elec- 
trolysis. The  patient  had  an  ulcer  2.5  x  i  c.  m.  with 
involvement  of  the  cervical  glands.  A  negative  steel 
needle  was  used  with  twelve  m.a.  Six  seances. 
Three  months  later  the  tongue  had  healed  and  the 
enlarged  glands  had  disappeared.  No  recurrence  in 
a  year. 

Groh  attributes  the  disappearance  of  the  en- 
larged glands  to  the  catalytic  effect  of  the  current, 
at  a  distance. 

Lingual  Varix. — Ballenger  says:  ''Apply  the 
galvano-cautery  to  the  enlarged  veins  and  remove 
the  hypertrophied  lymphoid  masses  with  the  cau- 
tery point  or  scissors.  Apply  glycerine,  tincture 
ferri  chlor.  and  tinct.  iodine  daily." 

In  a  case  in  which  the  electro-cautery  was  un- 
successful Scheppegrell  obtained  a  cure  by  using 
cupric  cataphoresis. 
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Elongated  Uvula. — F.  A.  DeBlois,  of  Boston, 
states  that  the  pain  and  reaction  from  the  electro- 
cautery are  less  than  from  any  other  method. 

Paresis  of  the  Velum  Palati. — A  case  of  six 
months'  duration,  which  followed  an  apoplexy,  was 
treated  by  Gessler,  Stuttgart,  with  galvanism  and 
resulted  in  a  cure  after  seventeen  sittings. 

Leukoplacia  of  the  Cheek  and  Tongue. — E. 
Fletcher  Ingals,  of  Chicago,  recommends  the  use 
of  the  electro-cautery  and  advises  treating  a  small 
area  at  each  sitting  and  avoiding  the  destruction  of 
underlying  healthy  tissue. 

Enlarged  Glands. — R.  H.  Boggs,  of  New  York, 
writes  that  glands  enlarged  after  typhoid,  measles, 
etc.,  can  be  cured  by  means  of  the  x-yslj.  Supple- 
mentary glands  should  first  be  incised. 

When  patients  have  been  subjected  to  the  ordi- 
nary treatment  without  avail,  the  glands  should  be 
rayed  intensely.  In  the  treatment  of  over  twenty- 
five  cases,  following  operation,  experience  showed 
that  it  is  necessary  to  begin  x-yslj  treatment  more 
gradually. 

Fistula  of  the  Neck.-— A  fistula  of  the  neck, 
between  the  hyoid  and  thyroid,  six  and  a  half  cm. 
deep  was  cured  by  Lichtwitz,  who  used  a  metal  elec- 
trode, one  m.  m.  in  diameter,  attached  to  the  nega- 
tive pole.  Applications  were  made  at  intervals  of 
one  to  two  weeks.  There  was  no  recurrence  at  the 
end  of  ten  months. 

EEMOVAL  OF  METALLIC  FOEEIGN  BODIES  FEOM  THE  OESO- 
PHAGUS BY  THE  AID  OF  THE  X-EAY. 

C.  E.  Allen,  of  Cincinnati,  reports  two  cases: 
1.  A  child  of  four  years  swallowed  a  cent, 
which  an  x-yslj  showed  below  the  larynx.  An  as- 
sistant, looking  through  the  fluoroscope,  retained 
the  coin  in  view  and  gave  direction  to  the  operator, 
who  removed  the  coin  with  the  laryngeal  forceps. 
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2.  A  boy  of  five  years  swallowed  a  round  flat 
tin  whistle.  The  same  method  was  pursued  as  in 
the  former  case.  In  ten  minutes,  the  wind  instru- 
ment was  removed. 

It  was  necessary  for  the  assistant  to  view  the 
neck  from  the  side,  in  order  to  direct  and  be  out 
of  the  way  of  the  operator. 


Fig.   140. — The  Fluoroscope. 

The  Oesophagoscope. — Sidney  Yankauer,  of 
New  York,  cites  four  cases  in  which  foreign  bodies  in 
the  oesophagus  were  removed  by  the  cesophagoscope  : 

1.  A  round  body  was  located  just  above  the 
sternal  notch  by  means  of  the  flouroscope.  A  short 
Killian  tube  was  passed,  the  penny  seized  and  with- 
drawn with  a  forceps. 

2.  A  figure  of  a  rooster — a  toy — six  by  fifteen 
by  twenty-one  m.m.  was  removed. 

3.  An  attempt  to  remove  the  penny  without  the 
oesophagoscope  had  failed,  but  with  it,  was  easily  re- 
moved later. 

4.  A  piece  of  brass,  seventeen  by  six  by  eight 
m.m.,  was  swallowed.  Upon  the  third  attempt,  the 
foreign  body  was  removed.  The  boy  died  three 
days  subsequently. 


THE  ELECTEO-MAGNET. 
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Electro-Magnet. — Garel,  of  Lyons,  reported 
the  case  of  a  child  who  swallowed  a  nail.  After  a 
radiographic  examination,  tracheotomy  was  per- 
formed.    A  very  strong   electro-magnet  was  held 


Fig.  141. — Lerche's  Improved  Oesophagoscope. 
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near  the  tracheal  opening.    The  nail  sprang  to  the 
magnet  at  once  and  was  easily  removed. 

■  STEICTTJEE  OP  THE  OESOPHAGUS. 

W.  H.  King  reports  six  cases  of  stricture  of  the 
oesophagus  treated  by  electrolysis.  One  was  can- 
cerous, and  the  patient  was  enabled  to  swallow  liq- 
uids, which  he  had  been  unable  to  do  previously. 

The  second  was  chiefly  spasmodic,  in  which  the 
result  was  unsatisfactory. 

The  third  was  cicatricial,  and  was  cured.  Eigh- 
teen months  later  food  could  be  swallowed  without 
difficulty. 

In  three  fibrous  cases  the  results  were  success- 
ful. The  negative  oesophageal  electrode  is  used  with 
a  large  positive  dispersing  electrode  on  the  back 
or  chest,  with  three  to  five  m.m.  of  current.  The 
size  of  the  electrodes  should  be  gradually  increase' I, 
as  in  dilatation. 


THE  ELECTROSCOPE. 
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Fig.  142.— Bruening's  Electroscope.  To  be  used  in  con- 
nection with  laryngeal,  bronchoscopic  and  oesophagoscopic 
tubes.  It  admits  of  the  use  of  operating  instruments  without  in- 
terfering with  the  lighting  system. 


CHAPTER  III. 


THE  LARYNX,  TRACHEA  AND  BRONCHI. 

Neuroses  of  the  Larynx. — W.  H.  King  recom- 
mends in  general  weakness  of  the  laryngeal  mus- 
cles, atrophy  of  the  muscles  from  over  use  and 
passive  congestion  of  the  vocal  cords,  the  inter- 
rupted galvanic  current,  applied  by  one  small  oval 
electrode  over  the  posterior  border  of  the  thyroid; 
the  other  electrode  is  placed  posteriorly  to  the 
arytenoid  cartilage  over  the  carotid  artery. 

Laryngeal  Paralysis. — Massucci  reports  a  num- 
ber of  cases  of  laryngeal  paralysis  cured  by  vibra- 
tory massage. 

Hysterical  Aphonia. — In  acute  cases,  Scheppe- 
grell  directs  the  patient  to  count  ten,  while  a  faradic 
current  is  passing  through  the  neck;  the  electrodes 
being  applied  to  both  sides  of  the  larynx.  One  sit- 
ting is  sometimes  sufficient  to  restore  the  voice. 

In  chronic  cases  of  hysterical  aphonia,  he  adds 
to  the  above  galvanism  and  if  the  external  method 
is  insufficient,  the  negative  electrode  is  applied  with- 
in the  larynx,  and  the  positive  externally. 

Bi-lateral  Abductor  Paralysis.— WingrsiYe  re- 
ports the  case  of  a  boy  of  seven  years,  who  had 
aphonia,  probably  hysterical,  which  had  persisted 
for  four  years  and  the  voice  was  permanently  re- 
stored with  one  application  of  the  interrupted  cur- 
rent. 

I  have  repeatedly  restored  the  voice  in  case  of 
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aphonia  from  mild  laryngitis  by  a  few  treatments 
over  the  larynx  with  the  application  of  the  vacuum 
electrode  of  the  high-frequency  current. 


■RSKI 


Fig.  143. — Laryngeal  Electrode. 

Acute  Laryngitis. — Rogers  says  that  rmless 
there  be  marked  oedema,  the  light  rays  relieve  in  a 
few  minutes.  The  rays  should  be  applied  over  the 
throat,  sides  of  the  neck  and  upper  part  of  the 
chest.  The  lamp  should  be  brought  close  to  the  skin 
and  moved  enough  to  prevent  blistering.  Continue 
for  twenty  to  thirty  minutes. 

Chronic  Laryngitis. — Commence,  says  Rogers, 
with  the  lamp  at  a  comfortable  distance  and  bring 
it  gradually  nearer,  until  the  patient  complains 
of  the  heat.  Repeat  for  fifteen  to  twenty  minutes 
daily.  In  faulty  metabolism,  give  general  applica- 
tion. 

Laryngeal  Papillomata. — Case  2.  — ,  aged  six, 
had  a  tracheotomy  two  years  previously.  Larynx 
is  now  the  same  as  when  operated  upon.  Eight 
ic-ray  exposures  were  given  in  eight  days.  Im- 
provement began  after  five  days  of  treatment,  which 
is  to  be  continued. 

Pachydermia  Laryngis. — Scheppegrell  says  that 
the  treatment  which  is  most  highly  recommend- 
ed is  bipolar  electrolysis,  with  ten  to  fifteen  m.  a. 
of  current  at  a  time.  Others  recommend  the  gal- 
vano-cautery,  but  it  must  be  used  in  the  larynx  with 
the  greatest  caution. 

Chiari  strongly  recommends  electrolysis,  when 
the  growth  is  situated  upon  the  vocal  cord;  ten  to 
twelve  m.  a.  being  used  for  three  to  five  minutes. 
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Cautery  in  the  Larynx. — Gottstein  and  Lennox 
Browne  do  not  favor  the  use  of  the  electro-cautery 
in  the  larynx. 

Scheppegrell  remarks  that  other  laryngologists 
have  had  good  results  from  the  application  of  the 
electro-cautery  in  the  larynx  and  that  he  has  used 
it  successfully,  in  several  cases  of  neoplasms  in  the 


Fig.  144.— Jackson's  Laryngeal  Specula. 
Modified  by  Dr.  R.  H.  Johnston. 


larynx;  and  at  no  time  with  unpleasant  complica- 
tions due  to  the  use  of  the  cautery. 

Necrosis  of  the  Left  Arytenoid  Cartilage. — 
Scheppegrell  reports  a  case  in  which  an  excessive 
amount  of  granulation  tissue  developed  at  the  site 
from  which  the  necrosed  cartilage  had  been  removed, 
and  persistently  recurred  after  removal  with  the 
cold  snare  and  forceps.  The  electro-cautery  was 
then  applied  and  the  diseased  tissue  carefully  extir- 
pated, which  resulted  in  a  permanent  cure. 
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He  advises  that,  in  using  the  electro-cautery  in 
the  larynx  the  point  be  very  fine,  so  that  it  may  be 
instantly  heated  and  as  quickly  cooled;  which  is 
necessitated  by  the  possibility  of  a  laryngeal  spasm 
in  spite  of  cocainization. 

TUBERCULOSIS  OF   THE  LARYNX. 

Sinclair  Tousey,  writing  in  1904,  says :  Eevel- 
let,  in  1897,  reported  a  case  of  acute  pulmonary  and 
laryngeal  tuberculosis,  treated  by  the  Eoentgen 
Rays.  Sleep  was  improved;  temperature  became 
normal  and  the  dysphagia  disappeared. 

The  patient  died. 

Treatment  by  the  violet  and  ultra-violet  rays 
of  the  electric  arc  light  has  been  employed  by  Dr. 
Fruedenthal.  Most  of  his  cases  showed  extensive 
lung  lesions.  In  every  case  there  was  marked  relief 
from  pain  and  dysphagia,  but  in  no  case  was  there 
any  perceptible  effect  upon  the  tuberculous  infiltra- 
tion or  ulceration, 

Freudenthal  cites  the  following  case  in  1900 : 

— ,  aged  19;  phthisis  of  the  lungs  and  larynx; 
deep  ulcer  on  left  cord.  Treatment,  creosote,  etc. 
Electric  light  tri-weekly  to  left  side  of  the  larynx. 

The  ulcer  healed  in  three  months  and  the  pa- 
tient is  free  from  pain. 

According  to  German  authorities  the  electric 
arc  light  has  given  the  best  results. 

Treatment  hy  the  Galvano  -  Cautery.  — 
Schmithnisen,  of  Aix-la-Chapelle,  says  that  the  burn- 
er was  introduced  six,  eight  or  ten  times  at  a  sitting 
if  necessary,  and  a  very  high  degree  of  heat  was 
used.  Pure  lactic  acid  was  applied  immediately  after 
the  cautery ;  or,  in  case  of  large  infiltrations,  chromic 
acid  to  the  slough  and  neighboring  parts.  The  great 
thing  is  to  penetrate  to  healthy  tissue. 

Three  or  four  weeks  should  elapse  before  the 
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cautery  is  reapplied  to  the  same  place.  Both  false 
chords  may  be  cauterized  at  the  same  sitting.  Lac- 
tic acid  may  be  applied  between  times. 

Twenty-seven  cases  were  treated  in  this  way 
and  cured.  All  are  still  living.  One  patient,  who 
had  endured  ninety  applications  of  lactic  acid  and 
three  cuttings,  was  cured  in  three  months  by  four 
applications  of  the  cautery. 

By  the  same  method,  two  cases  of  lupus  of  the 
larynx  with  stenosis  had  been  cured ;  in  one  of  which, 
laryngo-iissure  had  been  proposed. 

Mermod  writes:  Surgical  treatment  is  de- 
manded so  soon  as  infiltration  exists.  Laryngeal 
electrolysis  has  been  successful  in  a  number  of  cases. 
Galvano-cauterization  avoids  both  hemorrhage  and 
edema.  The  instrument  should  be  delicately  con- 
structed so  as  to  give  a  good  \iew  of  the  field  of 
operation.  An  injection  should  be  given  of  morphia 
twenty  minutes  before  cocainization.  The  cautery 
needle  is  to  be  thoroughly  plunged  into  the  diseased 
tissue  and  allowed  to  burn  continually  or  intermit- 
tently till  a  cavity  is  formed.  At  least  two  weeks 
should  elapse  before  a  second  sitting. 

Out  of  two  hundred  and  eighty,  many  of  whom 
did  not  continue  treatment,  sixty  healed  for  one 
year  or  less ;  forty  for  two  years  and  seventeen  for 
three  years. 

Electrolysis. — Scheppegrell,  in  tuberculosis  of 
the  larynx,  prefers  cupric  electrolysis,  by  means 
of  the  positive  electrode  of  pure  copper  applied  to 
the  diseased  areas.  The  electrode  is  spherical,  one- 
eighth  to  one-quarter  inch  in  diameter. 

He  has  rarely  found  more  than  five  m.a.  to  be 
necessary.    He  applies  it  every  second  day. 

De  Eenzi,  Naples,  recommends  percutaneous 
galvanism  by  means  of  large  electrodes  and  strong 
currents.    He  states  that  in  all  cases  treated,  there 
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was  a  marked  increase  in  weight,  diminution  in  fever 
and  in  the  number  of  bacilli. 

Heryng  considers  that,  in  tuberculosis  of  the 
larynx,  electrolysis  is  more  apt  to  be  successful  than 
any  form  of  cauterization. 

DIPHTHEEIA. 

The  following  cases  were  reported  by  Dr.  J.  W. 
Devoreaux,  of  St.  Louis.  He  saw  a  malignant  case 
of  diphtheria  early  and  gave  anti-toxin.  The  child 
died. 

A  second  child,  in  the  same  family,  was  at- 
tacked with  the  same  severity.  He  applied  the  500 
c.p.  lamp  and  in  ten  minutes  there  was  improvement. 
The  case  recovered  rapidly. 

Many  similar  cases  have  been  reported. 

Unless  there  is  noticeable  improvement  in  twen- 
ty to  thirty  minutes,  anti-toxin  might  also  be  used. 

Stenosis  of  the  Larynx. — M.  Bonlay,  of  Paris, 
cites  the  case  of  a  young  man,  aged  nineteen, 
who  had  had  a  tracheotomy  performed  at  the  age 
of  three,  and  had  had  to  wear  a  canula  ever  since. 
A  glottic  and  subglottic  retraction  were  formed  leav- 
ing a  very  narrow  passage  for  air. 

Treatment  by  rapid  dilatation,  by  slow  dilata- 
tion, by  galvano-cautery,  and  by  punch  forceps  had 
been  of  no  avail.  Eepeated  applications  of  intra- 
larjngeal  electrolysis  succeeded  for  a  few  months 
in  creating  so  large  a  passage  that  the  canule  could 
be  removed. 

Mycosis. — Lee  M.  Hurd,  of  New  York,  reports 
a  case  in  which  the  throat  was  exposed  to  the  rays 
through  a  speculum  and  from  the  outside  through 
the  neck.  The  patients  had  forty-one  exposures  to 
the  X-ray  for  ten  minutes,  with  a  spark-gap  of  three 
inches.  Commencing  treatment  May  25,  1903,  there 
were  no  spots  to  be  found  by  Dcember  29,  and  there 
has  been  no  return  to  the  present — 1905. 
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MALIGNANT  DISEASES  OF  THE  LARYNX. 

Cancer  of  the  Larynx. — Cured  by  the  a;-ray. 
On  April  19,  1902,  a  man,  aged  57,  came  under  the 
care  of  Dr.  Scheppegrell.  Six  months  previously, 
he  had  developed  a  hoarseness.  A  tumor  is  seen  on 
the  left  wall,  involving  the  left  vocal  cord.  It  is  of 
a  dirty  gray  color.  June  9,  the  tumor  had  grown 
so  large  that  normal  respiration  was  impeded.  The 
odor  of  cancerous  disease  was  now  marked  and 
ulceration  had  set  in.  The  glands  were  not  involved. 
The  patient  declined  operative  treatment  and  de- 
cided to  try  the  effects  of  x-ts^j  exposures. 

A  medium  vacuum  tube  was  selected.  The  face 
and  chest  were  protected  with  prepared  paraffin 
paper,  so  as  to  utilize  the  effects  of  the  treatment 
on  the  neighboring  tissues  and  the  lymphatic  glands, 
in  the  event  that  these  had  been  involved. 

The  head  was  well  bent  back  to  allow  the  a;-rays 
to  be  projected  directly  through  the  skin  and  cartil- 
age into  the  diseased  tissues.  The  first  treatment 
was  at  fifteen  inches  from  the  target  for  two  min- 
utes. Eepeated  every  day  after  for  twenty  minutes 
and  the  distance  was  gradually  reduced  to  seven 
inches.  The  target  was  brought  to  a  dull  red  heat. 
The  pain  disappeared  after  the  second  exposure  and 
did  not  recur.  After  the  twentieth  application  the 
patient  was  sent  home,  it  being  understood  that  un- 
less some  marked  benefit  should  occur  ten  days  later 
the  treatment  would  not  be  continued.  Six  days 
later,  a  letter  stated  that  the  patient  appeared  con- 
siderably worse.  A  few  days  after  the  patient  wrote 
that  he  had  been  benefited  and  would  return  on 
July  twenty-fourth. 

The  whole  mass  had  disappeared,  including  a 
large  portion  of  the  left  vocal  cord.     X-ray  treat- 
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ment  continued  for  ten  days,  at  which  time  the 
ulceration  had  completely  healed. 

October  23.     In  excellent  condition. 

Scheppegrell  states  that  he  believes  this  to  be 
the  first  case  of  malignant  disease  of  the  larynx 
cured  by  the  x-tslj. 

Laurens,  writing  in  1909,  reports  two  cases,  in 
which  the  operation  was  performed  only  a  month 
before  the  report.  The  convalescence  was  rapid  in 
both  cases. 

He  describes  the  method  of  Keating-Hart: 
First,  the  microscopic  removal  of  the  growth,  with- 
out any  attempt  at  its  entire  obliteration  and  of 
the  surrounding  tissue.  Secondly,  fulguration  for 
five  to  ten  minutes  under  chloroform  and  cocaine 
to  prevent  movement  of  the  larynx. 

Non-Malignant  Growths. — Pieniazek,  Kraken, 
reports  the  case  of  a  growth  which  filled  the 
trachea.  A  small  opening  was  made  in  the  trachea, 
through  which  a  mirror  was  passed  to  locate  the 
growth,  and  repeated  applications  of  the  galvano- 
cautery  resulted  in  a  cure,  leaving  a  normal  voice. 

Lupus. — Semon  reports  a  case  in  which  repeat- 
ed electro-cautery  punctures  succeeded  in  curing 
the  laryngeal  affection  which  had  caused  aphonia. 

TEACHEITIS. 

Dr.  W.  Gr.  Schauffler,  of  Lakewood,  N.  J.,  advo- 
cates the  use  of  the  blue  light  energy,  and  cites  an 
illustrative  case: 

The  apparatus,  he  says,  consists  of  a  series  of 
incandescent  lamps  of  sixteen,  thirty-two  and.  fifty 
c.p.  with  reflectors,  cords  and  stand,  and  glass  bulbs 
of  dark  blue  glass,  through  which  the  light  has  lost 
much  of  its  heat.  What  rays  pass  through  the  blue 
glass  remains  to  be  shown. 
....  I  attach  the  lamps  to  a  110  volt  lighting  cur- 
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rent,  either  direct  or  alternating ;  the  reflector  is  held 
six  to  eight  inches  from  the  part  to  be  rayed.  Burns 
of  the  skin  have  not  resulted  from  the  use  of  the 
light. 

Case  5.  Tracheitis.  J.  M.,  aged  15,  had  a  tu- 
bercular family  history  and  was  a  hemophiliac.  A 
slight  cold  would  set  up  a  high  temperature  with 
paroxysms  of  violent  coughing  and  severe  pain,  ap- 
parently between  the  larynx  and  the  bifurcation  of 
the  trachea. 

All  sorts  of  internal  medication^  as  well  as  in- 
halations, failed  to  give  relief  in.  previous  attacks. 

Within  six  hours  after  the  commencement  of  the 
last  attack,  the  Minim  rays  were  applied  from  a 
thirty- two  c.p.  lamp,  held  twelve  inches  from  the 
neck  for  fifteen  minutes  at  a  time.  Eepeated  every 
four  to  six  hours  without  any  medication.  The  first 
treatment  relieved  the  pain,  and  within  twenty-four 
hours,  the  cough  had  ceased  to  irritate.  The  rise 
of  temperature,  which  had  always  followed  the  be- 
ginning of  such  attacks,  did  not  appear  and  the  pa- 
tient was  up  and  about  on  the  third  day. 

Case  6.  Mrs.  T.,  aged  36.  Phthisis  and  tubercu- 
losis of  larynx.  This  case  was  referred  by  a  throat 
specialist,  with  request  to  touch  the  cords  with  a 
strong  solution  of  nitrate  of  silver.  This  treatment 
usually  causes  much  pain  and  choking.  It  occurred 
to  me  to  try  the  Minim  rays,  applied  to  the  neck 
before  treating  with  the  nitrate  of  silver.  The  resuU 
was  that  the  patient  no  longer  felt  the  pain  of  the 
treatment  and  the  choking  was  reduced  to  a  mini- 
mum. 

BRONCHOSCOPY  AND  OESOPHAGOSCOPY. 

A  personal  communication  from  Dr.  J.  R.  Flet- 
cher, of  Chicago. 

Of  the  noteworthy  uses  of  electricity  in  the  spe- 
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cialties,  illumination  attracts  our  attention  at  once. 
Perhaps  the  greatest  feature  in  this  field,  apart  from 
the  x-raj,  is  bronchoscopy.  Without  electric  illu- 
mination, bronchoscopy  would,  today,  be  an  impos- 
sibility. With  it,  we  are  able  to  do  astonishing 
things. 

Before  the  introduction  of  bronchoscopy,  the 
only  means  of  removal  of  foreign  bodies  in  the  tra- 
chea, bronchi  and  oesophagus  was  by  major  surgery, 
which  was,  and  still  is,  very  unsatisfactory.  In  the 
unknown  cases,  that  is  cases  in  which  no  history  ot 
aspiration  or  swallowing  of  a  foreign  body  could 
be  had,  nothing  was  done  with  reference  to  such  a 
possibility  even  when  the  symptoms  pointed  to  ob- 
struction or  to  great  or  even  prolonged  irritation. 
Today,  in  competent  hands,  such  cases  are  skia- 
graphed,  and,  whether  the  history  be  positive  or 
negative,  the  patient  is  examined  with  the  broncho- 
scope or  oesophagoscope,  with,  frequently,  the  most 
happy  result. 


Fig.   145. — Jackson's  Bronchoscope. 


To  illustrate  this  point,  namely,  the  great  use- 
fulness of  electric  illumination  of  the  trachea,  bron- 
chi and  oesophagus,  I  will  outline  a  few  cases : 

I  was  requested  by  Dr.  Long,  of  Chicago,  to  see 
with  him  B.  L.,  aged  four  years,  three  months,  who 
suffered  at  the  time  from  severe  dyspnea  and  regur- 
gitation and  coughing  up  of  fluids  swallowed.  Solids 
could  not  be  swallowed. 

Eighteen  months  previously  the  child  was  said 
to  have  swallowed  a  button  from  its  overcoat;  a 
picture  button.     Such  buttons  are  made  of  metal 
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back,  celluloid  {1/5000  inch  thick)  front  and  but- 
ton-board cardboard  between.  This  history  was 
lightly  thought  of  by  attending  physicians,  especial- 
ly as  the  skiagraph  showed  nothing. 

The  child  complained  of  sore  throat  and,  for  a 
week,  could  swallow  only  liquid  food.  No  trouble 
was  noticed  thereafter  for  ten  months,  when  the 
child  suddenly  developed  great  dyspnea  and  later 
broncho-pneum.onia.  The  dyspnea  was  so  great  that 
a  local  surgeon  performed  tracheotomy.  Partial 
recovery  was  made,  the  tube  remained  in  situ.  A 
diagnosis  of  weak  lungs  was  given. 

I  first  saw  the  child  eighteen  months  after  the 
time  of  the  possible  swallowing  of  the  button.  Be- 
cause of  the  coughing  up  of  the  milk  which  had  been 
swallowed,  together,  of  course,  with  the  history,  I 
believed  the  button  to  be  in  the  oesophagus  and 
thought  it  had  ulcerated  through  the  trachea. 

Under  general  anaesthesia,  the  trachea  was  ex- 
plored with  the  Bruening  bronchoscope  through  the 
tracheal  incision;  that  is,  by  low  bronchoscopy. 


Fig.  146. — Bruening's  Bronchoscope,  Partly  Extended. 


The  edge  of  a  metal  disc  was  found  protruding 
from  the  oesophagus  into  the  trachea.  At  the  fifth 
or  sixth  tracheal  ring,  the  metal  was  grasped  with 
long  forceps  and  firmly  held  by  me  while  Dr.  Long 
carefully  lengthened  the  tracheotomy  skin  incision 
as  far  as  possible,  and  then,  by  blunt  dissection, 
freed  the  trachea  and  oesophagus  down  to  the  but- 
ton. I  then  grasped  the  button  between  the  trachea 
and  oesophagus  and  removed  it  by  a  slight  rotary 
and  pulling  motion. 
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This  child  made  a  complete  recovery,  though  it 
was  necessary  for  it  to  wear  the  tracheotomy  tube 
for  some  weeks.  Without  a  good  light,  this  proce- 
dure would  never  have  been  attempted ;  and  but  for 
the  electric  illumination  we  would  have  no  broncho- 
scope. 


Fig.  147.— Parts  of  Bruening's  Extension  Bronchoscopes  and 
Oesophagoscopes,  used  in  connection  with  Bruening's  Electro- 
scopes. 
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I  am  convinced  that  many  cases  go  to  their 
graves  for  want  of  an  inspection,  which  it  is  now  in 
our  power  to  make. 

Prof.  Killian,  then  of  Frieburg,  told  me  that 
more  foreign  bodies  had  been  removed  from  patients 
in  his  clinic  than  in  all  other  parts  of  Germany  to- 
gether; due  to  the  alertness  of  physicians  within  a 
radius  of  a  hundred  miles  of  his  dispensary. 


nrt'^^^^^^a 


Fig.  148 — Locking  Device. 


Another  case,  illustrating  the  desirability  of 
looking  directly  at  the  part  complained  of,  is  that  of 
a  woman  sent  to  me  with  a  diagnosis  of  asthma.  I 
noticed  that  both  inspiration  and  expiration  were 
equally  labored  and  at  once  thought  of  obstruction. 
There  was  no  foreign  body  history.  The  patient 
had  had  diphtheria  five  years  previously.  High 
bronchoscopy,  under  cocaine,  revealed  a  web-like 
stricture  of  the  trachea,  an  inch  or  so  above  the 
first  bifurcation.  The  central  opening  was  about 
the  size  of  a  lead  pencil.  Such  cases  can  be  easily 
relieved  by  dilatation,  V-shaped  incisions,  or  both — • 
and  this  promptly.  Patients  thus  affected  are  re- 
moved from  a  state  of  invalidism  to  one  of  health 
very  rapidly. 
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Fig.   149. 
Children. 


-Bruening's  Open  Spatula  for  Infants   and  Small 


I  remember  a  case  of  Prof.  Killiam's  suffering 
for  a  long  time  from  bronchorrhoea  of  the  severest 
type.  Every  diagnosis  that  could  be  thought  of  had 
been  made.  He  was  at  last  sent  to  Freiburg,  where 
a  history  of  swallowing  three  tacks,  six  years  pre- 
viously, was  obtained.  The  patient  insisted  that  no 
such  thing  could  be  there  as  he  had  coughed  them 
up. 


Fig.  150. — Bruening's  Suction  Spatula. 


The  man  was  an  upholsterer,  and  after  the  habit 
of  his  craft,  he  had  for  convenience  filled  his  mouth 
with  tacks.  He  must  have  swallowed  four,  as  the 
aj-ray  showed  a  large-headed  upholsterer's  tack  in 
the  left  bronchus,  shaft  upward. 


Fig.  151. — Bruening's  Autoscopic  Spatula. 
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Bruening  devised  an  instrument  for  dilatation 
of  the  stricture.  It  was  complete  up  to  the  shaft 
and  removed  the  object,  than  which,  there  could  be 
no  more  difficult  operation. 

Many  other  interesting  cases  can  be  found  in 
the  literature  reported,  notably  by  Moyer,  of  Bos- 
ton ;  Jackson,  of  Pittsburg ;  Casselberry  and  Ingalls, 
of  Chicago,  and  others. 

Malignant  and  other  diseases  of  the  trachea  and 
oesophagus  and  nearby  parts  can  be  more  certainly 
diagnosed  by  this  means  which  direct  electric  illu- 
mination has  placed  in  our  hands.  The  day  of  radi- 
cal surgical  removal  of  foreign  bodies  has  passed 
and  the  dawn  of  the  time  when  many  more  cases 
will  be  looked  at  directly,  through  the  means  under 
present  discussion,  has  come. 

ELECTRIC  LIGHT  IN  DISEASES  OF  THE  RESPIRATORY  ORGANS. 

W.  Freudenthal,  of  New  York,  says:  ''After 
it  had  been  known  that  cultures  of  tubercle  bacilli 
were  destroyed  by  the  sunlight  (E.  Coch)  it  was 
found  that  the  arc  light  contained  more  ultra-violet 
— i.  e.,  bactericidal  rays  than  even  the  sun,  and  there- 
fore afforded  equal  or  even  better  results  than  sun- 
light. When  electric  light  or  sunlight  has  been  ap- 
plied to  the  deeper  parts  of  the  organism,  the  bac- 
tericidal result  has  been  nil. 

' '  I  have  a  long  list  of  patients  that  I  have  treat- 
ed for  tuberculosis  of  the  lungs  and  throat  by  means 
of  electric  light.  While  the  great  majority  liked 
the  treatment  and  asked  for  it,  I  can  see  in  the  elec- 
tric treatment  only  an  adjunct  to  the  host  of  other 
remedies  at  our  disposal;  an  adjuvant  that  is  of 
great  assistance  to  us  in  the  management  of  some 
cases  of  tubercle." 

HAY  ASTHMA. 

As  in  Hay  Fever  and  Hay  Asthma,  the  neurotic 
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element  is  almost  invariably  an  important  factor, 
the  effect  of  the  electric  light  treatment  has  been 
more  conspicuous.  I  have  had  patients  come  into 
my  office  with  rales  all  over  the  chest;  constant 
sneezing,  etc.,  who  left  a  half  hour  later  with  no 
rales  to  be  heard  and  with  a  slight  coryza  only. 

A  colleague  has  told  me  that  he  obtained  the 
same  results  with  a  high-frequency  current.  One  of 
my  patients  came  to  me  after  he  had  been  treated  by 
the  static  current  in  vain  and  I  was  enabled  to  afford 
him  the  most  marked  relief  immediately.  I  gener- 
ally apply  electric  light  to  the  face  indirectly,  by 
letting  the  rays  pass  through  a  blue  screen.  The 
heat  of  the  light  in  summer  would  be  too  intense  to 
bear  for  any  length  of  time  on  the  face.  During 
the  last  two  years  I  have  treated  twenty-four  pa- 
tients with  hay  fever-.  Out  of  these,  tourteen  ex- 
perienced decided  improvement  in  all  respects,  very 
soon  after  the  treatment  was  commenced.  In  some 
cases,  the  profuse  discharge  from  the  nose,  sneez- 
ing and  asthma  were  relieved  right  after  the  first 
exposure  to  light. 

All  these  fourteen  patients  could  stay  in  the  city 
and  attend  to  their  business,  but,  of  course,  had  to 
come  for  treatment  regularly.  Six  out  of  these  were 
treated  for  two  seasons  and  it  seemed  as  if  all  had 
much  w^eaker  attacks  the  second  time  than  in  the 
previous  year.  The  remaining  ten  improved  but 
little  or  left  off  treatment  too  soon  to  form  an  opin- 
ion. 

The  following  case  will  serve  as  an  illustration: 

Mr.  C.  R.,  aged  35,  came  to  me  September  9, 
1900.  A  year  before,  he  was  attacked  for  the  first 
time  by  hay  fever,  etc.,  and,  this  year  it  commenced 
as  early  as  August  6,  at  noon.  He  had  all  the  symp- 
toms in  an  aggravated  form;  sneezing,  running  of 
the  nose,  asthma,  insomnia,  loss  of  appetite,  etc. 
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I  applied  suprarenal  extract  to  Ms  nose  and 
exposed  him  to  the  light,  when  he  professed  to  feel 
like  a  new  man.  Besides  I  gave  him  N.  CI.  to  take 
and  in  two  days  he  went  to  business  again.  I  saw 
him  every  two  or  three  days  till  the  beginning  of 
October,  when  he  had  had  no  further  trouble. 

The  good  result  in  this  case  was  so  much  the 
more  remarkable,  as  he  had  been  subjected  to  all 
sorts  of  treatment,  previously,  without  benefit. 

The  following  year  I  began  treating  him  on  July 
16,  in  order,  if  possible,  to  avoid  a  recurrence.  We 
succeeded  to  a  certain  degree  as  the  symptoms  were 
much  less  marked.  Only  from  September  4  to  7,  he 
felt  quite  heavy.  At  other  times  he  had  slight  sneez- 
ing and  rattling  in  his  chest. 

After  the  foregoing,  I  consider  myself  justified 
in  declaring  the  electric  light  treatment  a  most  im- 
portant factor  in  combating  the  symtoms  of  hay 
fever. 

The  study  of  light  has  brought  forth,  and  will, 
in  the  future  bring  forth  more  beneficial  effects  not 
only  in  the  treatment  of  disease  but  in  its  preven- 
tion. 

Hay  Fever,  treated  by  the  500  c.  p.  lamp. 

Eogers  says :  ' '  Early  in  the  attack  the  disease 
may  be  aborted  by  one  application  of  the  500  c.  p. 
lamp,  during  one-half  hour  to  one  hour.  It  should 
extend  over  the  whole  body,  but  especially,  to  the 
throat,  face  and  chest.  Eepeat  twice  daily  until 
recovery.  In  certain  old  cases,  the  disease  may  re- 
turn once.  After  the  second  course  of  treatment, 
the  patient  is  generally  immune.  This  is  an  illustra- 
tive case : 

"Miss  — ,  aged  19,  has  a  tubercular  family  his- 
tory, but  is  in  good  physical  condition.  She  has 
suffered  for  two  years  from  hay  fever.  Had  a  very 
^evere  attack  lasting  all  the  last  night.     The  lamp 
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was  applied  for  fifteen  minutes  with  entire  relief. 
Treatment  was  repeated  daily  for  a  week.  Condi- 
tion then  became  normal.  The  treatment  was  con- 
tinued three  times  a  week  for  three  weeks.  There 
was  no  recurrence.  Reports  of  a  large  number  of 
cases;  treated  thus,  are  very  favorable." 

Hay  Fever,  treated  with  high-frequency  current. 

F.  C.  Tice,  of  Eoanoke,  Va.,  says :  Seven 
cases  of  hay  fever  were  treated  with  bland  oil  atomi- 
zation,  after  which,  an  insulated  low  vacuum  tube 
was  attached  to  a  high-frequency  coil  and  applied  to 
each  nostril  for  ten  minutes. 

The  most  acute  case  was  cured  by  two  treat- 
ments; four  cases  by  one,  and  two,  with  asthma, 
were  relieved  by  the  first  treatment  and  cured  after 
five  or  six  administrations. 

Technic. — I  used  a  low  vacuum  insulated  nasal 
electrode,  using  at  first  just  enough  current  to  pro- 
duce a  very  short  spark." 

Eugent  S.  Yonge,  writes  :  "Among  other  meth- 
ods of  treatment  which  have  been  found  useful  in 
hay  fever  are  high-frequency  currents,  electrolysis 
and  galvanism.  It  is  a  good  general  rule  to  employ 
such  measures  as  the  cauterization  of  the  nose  for 
the  relief  of  hay  fever  only  when  there  is  local  ob- 
struction, or  when  there  are  definite  hypersesthetic 
areas  in  the  nose.  In  the  latter  case,  a  good  gen- 
eral plan  is  to  make  one  or  two  linear  burns  on  the 
anterior  part  of  each  inferior  turbinate  and  the 
anterior  part  of  the  septum  on  each  side  at  the  level 
of  the  anterior  end  of  the  middle  turbinal  for  one- 
half  inch.  Several  applications  will  be  required,  but 
only  a  single  burn  should  be  made  at  a  time,  and  with 
a  week's  interval.  This  treatment  should  be  carried 
out  in  March  or  April,  and  it  may  be  necessary  to 
repeat  it  in  successive  years. 


CHAPTER  IV. 


EXOPHTHALMIC  GOITRE. 


EXOPHTHALMIC  GOITRE  TREATED  WITH  THE  X-RAY. 

C.  Thurston  Holland,  having  dealt  with  twenty 
cases,  offers  the  following  conclusions: 

1.  The  pulse  rate  was  nearly  always  reduced 
and  this  almost  at  once. 

2.  The  tremors  and  nervous  symptoms  im- 
proved from  the  start. 

3.  The  gland  noticeably  diminished  in  size  in 
some  of  the  cases;  remaining  unatfected  in  others; 
but  if  hard,  tense  and  throbbing,  the  throbbing  dim- 
inished and  the  gland  became  softer. 

4.  The  exophthalmos  was  not  materially  al- 
tered. 

I  also  called  attention  to  the  fact  of  myxoedema 
supervening,  as  evidenced  in  two  cases;  and  I  sug- 
gested that  only  one  side  of  the  gland  should  be 
treated,  at  any  rate,  vigorously.  While  we  had 
browning  and,  occasionally,  redness  of  the  area  of 
skin  exposed,  in  those  cases,  where  three  or  four 
layers  of  boiler  felt  had  been  interposed  between  the 
skin  and  the  tube,  no  skin  effect  followed. 

Exposures  of  five  to  ten  minutes  were  given. 
Of  course,  this  statement  conveys  no  information  to 
other  workers.     The  exposures  were  given  alter- 
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nately  to  either  side  of  the  neck,  daily  or  every  sec- 
ond day. 

Since  the  above  series,  our  department  has  dealt 
with  about  twenty  more,  all  of  which,  if  the  treat- 
ment was  continued  for  a  long  enough  time,  have 
derived  considerable  benefit.  I  will  dwell  upon  six 
of  the  cases  only: 

1.  E.  C,  aged  28.  Came  May,  1908.  Glandu- 
lar swelling  of  a  few  months'  duration,  and  promi- 
nent eyes.  From  June  1,  to  January  4/09,  she  had 
sixty-five  exposures  of  ten  minutes  to  the  right  side 
of  the  gland.  On  February  5/09, '  ^  Very  much  better 
in  every  way."  The  prominence  of  the  eyes  has 
markedly  diminished.  No  palpitation.  The  gland 
has  diminished  in  size.  Between  June  1  and  July  1, 
the  pulse  dropped  from  124  to  94. 

Case  3.  M.  G.,  aged  28,  June  15/08.  Eyes  have 
been  prominent  for  eight  weeks ;  neck  swelled  for 
three  months.  The  neck  measures  13  inches.  Pulse 
is  108.  Forty-three  exposures  of  ten  minutes  caused 
steady  improvement.  Thyroid  and  exophthalmos 
gradually  diminishing.  July  28 — In  one  week,  the 
patient  has  gained  two  pounds.  Took  Calc.  Lact. 
grs.  4 ;  Soda  Phos.  gr.  44  t.  i.  cl. 

Case  4.  H.,  aged  45.  June  25/08.  The  pa- 
tient has  had  symptoms  for  seven  years.  The  neck 
is  15.4  i  nches.  No  exophthalmos.  Between  July 
1/08  and  February  5/09,  the  patient  had  forty-one 
exposures  of  ten  minutes,  to  the  right  side  of  the 
neck.  February  5/09,  the  neck  is  13.5  inches.  She 
can  do  more  than  she  did  without  exhaustion  and 
feels  very  much  better. 

Case  5.  L.  H.,  aged  25.  The  duration  of  her 
illness  was  four  or  five  years.  She  cannot  continue 
her  work  as  a  telephone  girl.  May  18/08,  the  pulse 
is  124.  Resp.  36.  Marked  exophthalmos;  neck  14 
inches.  Treatment,  ic-ray  fifty-four  times  in  hospi- 
tal, from  May  18  to  August  21.     Steadily  improved. 
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On  December  17  she  resumed  her  duties.  Febru- 
ary 13,  neck  is  14  inches.  From  a  thin  girl  she  has 
become  quite  fat  and  the  neck,  in  consequence,  has 
increased  in  size.  She  says  she  can  work  better  than 
ever,  and  has  lost  all  her  puffing  and  blowing  and 
can  run  up  and  down  stairs.  The  exophthalmos  is 
not  noticeable.  Just  after  a  railroad  journey,  the 
pulse  is  104. 

Case  6.  M.  A.,  aged  25.  April  11/08.  The 
neck  has  been  enlarging  for  eighteen  months.  The 
eyes  have  been  prominent  for  twelve  months.  The 
neck  is  14^2  inches.  Marked  exophthalmos ;  badly 
nourished.  She  remained  in  bed,  in  hospital,  from 
April  11  to  July  1,  under  medical  treatment,  with 
Leiter's  tubes,  potassium  bromide,  thyroidectin,  io- 
dides, iron  and  other  things  being  used.  She  stead- 
ily went  from  bad  to  worse,  losing  weight  all  the 
time,  and  all  the  symptoms  increasing  in  severity. 

When  x-rays  were  suggested,  on  July  1,  the 
patient  was  extremely  ill.  Her  weight  was  121 
pounds.  Marked  exophthalmos,  throbbing  in  caro- 
tids; constant  vomiting,  and  her  condition  getting 
worse  each  week.  Dr.  Hay,  who  was  in  attendance, 
thought  she  was  going  to  die. 

The  ^-rays  were  applied  first  on  July  1,  and 
up  to  July  30,  she  had  had  twenty-five  ten-minute 
exposures,  at  first,  to  one  side,  then,  alternately  to 
each  side.  July  18,  the  patient  is  greatly  relieved. 
No  vomiting  for  several  days;  has  gained  four  and 
one-half  pounds  in  the  last  week.  From  August  1 
to  September  2,  she  has  had  thirty-one  exposures. 
She  then  relapsed  and  lost  eleven  pounds  in  one 
week. 

This  passed  off,  and  from  September  28  to  Oc- 
tober 10  she  had  eight  exposures;  and,  on  October 
18  she  was  so  much  better  as  to  be  able  to  go  home. 
December  7/08  to  January  18/09,  she  had  eight 
treatments. 
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February  9/09,  she  came  to  report,  and  we 
did  not  know  her,  she  was  so  fat  and  well  looking. 
The  neck  was  14  inches,  due  to  flesh,  as  the  gland 
was  greatly  diminished.  The  pulse  was  88,  after  the 
exertion  of  coming  to  the  infirmary. 

In  not  one  of  the  cases  did  the  skin  even  brown, 
much  less  redden.     This  is  of  vast  importance. 

I  note,  in  a  paper  by  Pfahler,  of  New  York, 
that  he  says:  ''The  treatment  should  be  localized 
upon  the  goitre  and  may  be  carried  to  the  point  of 
producing  a  milky  dermatitis,  but  not  more. ' '  This 
is  a  dangerous  doctrine  and  an  unnecessary  one.  In 
any  case  which  I  have  had  to  treat,  in  wMch  it  was 
not  necessary  to  affect  the  skin,  I  have,  for  some 
time,  used  boiler  felt,  as  a  skin  protection.  In  not 
one  single  case  have  I  ever  seen  even  any  redness 
of  the  skin  supervene.  On  the  other  hand,  as  evi- 
dencing the  danger  of  Pfahler 's  dictum,  on  Decem- 
ber 10,  of  last  year,  I  saw  one  of  the  cases  of  goitre, 
which  we  had  treated  in  /06,  on  and  off  from  Janu- 
ary 22  to  August  22.  She  had  had  forty-one  treat- 
ments, alternating,  and  yet,  this  girl,  who  had  had 
slight  redness  of  the  exposed  area  following  this, 
but  nothing  else,  when  she  presented  herself,  eigh- 
teen months  later,  although  cured  of  the  exophthal- 
mic goitre,  had  an  extremely  ugly  telangiectasis, 
which  was  progressing  over  the  whole  of  the  skin 
area  exposed  and  which  was  very  disfiguring. 

It  seems  to  me  that  no  case  of  exophthalmic 
goitre  ought  to  be  operated  upon  until  a  complete 
and  satisfactory  trial  of  x-rsij  has  been  made.  It 
will  be  of  no  use  to  do  this  tentatively,  and,  after  a 
few  weeks  giving  it  up  as  being  of  no  use  and  rush- 
ing into  operation.  Before  this  conclusion  is  arrived 
at,  it  is  necessary  that  a  long  continued  course  shall 
have  been  conducted  by  a  skilled  specialist. 

Holland  thinks  that  anyone  who  had  seen  a  pa- 
tient die  forty-eight  hours  after  operation  for  goitre 


556  ELECTRICITY  IN  DISEASES  OP  THE  THROAT. 

would  hesitate  to  recommend  an  operation  before 
trying  a;-ray  treatment. 

Dr.  Eeginald  Morton  said  that  his  experience  at 
the  London  Hospital  bore  out  what  Holland  had 
stated,  but  that  he  had  not  noticed  so  regularly  a 
reduction  in  the  exophthalmos.  The  method  of  do- 
sage which  they  had  arrived  at  was  to  use  a  Mueller 
tube,  with  an  alternate  spark-gap  of  five  inches.  He 
intended  to  keep  it  high  so  as  to  avoid  superficial 
action  on  the  skin.  The  current  he  passed  through 
the  tube  was  always  0.8  to  1  m.  a.  The  exposures 
took  place  ten  inches  from  the  anti-cathode,  and  the 
duration  was  fifteen  minutes.  In  all  cases,  the  skin 
was  protected  with  one  to  two  layers  (according  to 
the  condition  of  the  tube)  of  ordinary  lint,  soaked 
in  a  saturated  solution  of  tungstate  of  sodium.  A 
separate  piece  could  be  used  for  every  patient,  as 
it  is  very  cheap.  He  did  not  think  he  had  had  a 
single  case  of  dermatitis  in  his  department  in  the 
last  four  years,  though  thirty  to  forty  cases  had 
been  treated  daily,  and  some  for  months. 

The  Mueller  tube,  he  said,  is  convenient,  but  a 
fault  is  that,  while  for  the  first  two  or  three  times, 
the  vacuum  could  be  regulated  satisfactorily,  sub- 
sequently, it  lasted  only  a  short  time.  He  thought 
that  the  Osmo  regulators  were  much  better.  Prob- 
ably, the  best  device  was  the  porcelain  valve  of 
Bauer;  the  vacuum  seemed  to  be  as  permanent  as 
the  original  exhaustion. 

Drs.  Pfahler  and  Thrusk,  New  York,  report  the 
case  of  a  young  woman,  with  the  right  gland  en- 
larged for  two  months.  She  was  cured  after  twen- 
ty-two exposures  to  the  x-tslj  in  two  months.  She 
gained  twenty-one  pounds  in  weight  and  the  pulse 
fell  from  120  to  72.  They  collected  thirty-one  cases 
of  goitre  treated  by  this  method,  thus  far.  Four 
were  exophthalmic.  Twenty-eight  showed  improve- 
ment. 
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Gorl  treated  seven  cases  with  the  x-ray  and  in 
all  there  was  marked  diminution  in  the  size  of  the 
growth,  as  well  as  improvement  in  the  other  symp- 
toms. Medium  soft,  or  soft  tubes  were  employed; 
and,  at  a  comparatively  short  distance.  In  one  case, 
the  skin  was  unusually  sensitive  to  the  rays,  and 
Gorl  suggests  this  condition  may  be  one  of  the  symp- 
toms of  the  disease. 

W.  Ironside  Bruce  writes  that  the  third  and 
fourth  cases  were  exophthalmic  goitre,  treated  by 
exposure  of  each  side  of  the  neck  to  the  a;-ray  tri- 
weekly. In  the  third  case,  the  pulse,  on  November 
21/06,  was  100.  By  January  2/07,  it  had  fallen  to 
72,  and  all  other  symptoms  were  improved,  but  the 
gland  was  not  reduced  in  size. 

In  case  4,  the  pulse  rate  on  August  4/06,  was 
112.  With  similar  treatment  the  pulse  fell  to  84  by 
January  18/07,  and  all  the  other  symptoms  were 
markedly  relieved. 

The  improvement  in  the  general  condition  takes 
place  apparently  without  reduction  in  the  size  of 
the  gland  or  amelioration  to  any  marked  extent  in 
the  condition  of  the  eyes. 

Gottwald  Schwartz  treated  forty  cases  with 
the  x-tslj.  After  three  months  there  was  marked 
lessening  of  nervous  symptoms  in  all;  diminishing 
of  pulse  rate  in  thirty-six;  and  diminution  of  the 
goitre  in  five. 

Dr.  George  C.  Johnston,  writing  of  exophthal- 
mic goitre,  says  that  Mayo,  when  time  will  permit, 
submits  his  patients  to  a  series  of  anti-operation 
radiations,  and  also  makes  use  of  the  ic-rays  in 
treatment,  considering  that  the  rays  exert  a  favor- 
able effect  on  the  over-activity  of  the  gland  in  exoph- 
thalmic goitre.  While  its  effect  may  not  be  perma- 
nent, he  considers  it  a  valuable  adjunct  in  prepar- 
ing advanced  cases  for  surgical  procedure. 
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The  form  of  goitre  peculiarly  fitted  for  rr-ray 
treatment  is  the  exophthalmic.  While  but  a  slight 
hypertrophy  of  the  gland  may  be  present,  yet  the 
secretory  function  is  exaggerated  and  the  symptoms, 
tachycardia,  tremor,  etc.,  are  largely  toxic.  The 
first  effect  of  the  ic-ray  is  inhibition  of  function. 
Exophthalmic  goitre  has  a  high  death  rate.  The 
death  rate  following  operation  is  uncomfortably 
high.  X-ray  treatment  is  effective,  and,  when  prop- 
erly applied,  has  no  death  rate.  The  results  are 
fully  equal,  if  not  superior  to  those  obtained  by 
operation.  I  believe  it  will  not  be  necessary  to  op- 
erate on  many  of  these  cases  if  they  are  submitted 
to  ic-ray  treatment,  which  should  be  continued  for 
at  least  three  months,  for  a  fair  trial.  All  varieties 
of  goitre  are  suitable  for  a^-ray  treatment;  the  ex- 
ophthalmic is  the  most  suitable ;  the  cystic,  the  least. 

Technic. — Medium  tube  at  ten  inches,  with  a 
leather  filter.  Give  two  m.a.  through  the  tube,  for 
fifteen  minutes  daily,  and,  later,  tri-weekly. 

An  illustrative  case  is  cited  of  recovery  from 
exophthalmic  goitre,  with  pulse  of  140  reduced  to  90. 
Two  and  one-half  years  later,  the  patient  is  in  per- 
fect condition. 

In  another  case,  taking  treatment  for  tubercular 
adenitis  a  simple  goitre  disappeared  and  has  remain- 
ed cured  for  four  years. 

In  a  large  goitre,  without  exophthalmos,  treat- 
ed three  years  previously,  the  results  have  been 
permanent  and  satisfactory,  though  the  patient  did 
not  receive  sufficient  treatment  to  accomplish  a  cure. 

In  general,  soft  tumors  are  most  amenable  to 
treatment  by  ic-rays,  but  they  always  exert  a  salu- 
tary influence  on  the  nervous  symptoms. 

Leprince  has  treated  five  cases,  with  four  recov- 
eries, and  in  the  fifth,  the  nervousness  and  tachy- 
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cardia  disappeared.     The  neck  should  be  rayed  an- 
teriorly and  laterally. 

EXOPHTHALMIC    GOITEE    TEEATED    BY    HIGH-FEEQUElsrCY. 

The  following  is  an  illustrative  case  under  my 
care : 

Miss  — ,  aged  17,  consulted  me  on  account  of  an 
enlargement  of  the  neck.  Eighteen  months  pre- 
viously, it  had  begun  to  enlarge,  but  had  increased 
very  much  in  the  last  six  months.  She  has  exoph- 
thalmic goitre  and  is  neuresthenic. 

Under  medical  treatment  the  goitre  had  de- 
creased from  17  to  M  inches  and  her  health  was 
much  improved.  The  eyes  are  not  now  prominent. 
But  the  goitre  has  not  lessened  in  the  past  three 
months.  Pulse  is  109  and  the  neck  measures  14 
inches  below  and  12.5  above. 

I  now  used  the  high-frequency  current  for  one 
month  with  a  vacuum  electrode  applied  to  the  neck, 
while  her  hands  grasped  the  couch  electrodes.  The 
neck  did  not  decrease  in  circumference,  but  her 
health  was  improved. 

Negative  galvanism — seven  m.a. — ^was  then  ap- 
plied daily,  for  one  month  to  the  neck,  when  it  was 
reduced  to  13.5  inches  below  and  11.5  above. 

The  neck  was  then  treated  daily  for  three 
months  with  the  sinusoidal  current,  after  which,  it 
measured  13  inches  below  and  11.5  above;  this  be- 
ing normal. 

Dr.  T.  A.  Pease  uses  high-frequency  and  also 
uses  the  galvanic  current,  with  adrenalin  on  the  posi- 
tive pole.  A  four  per  cent  solution  on  the  copper 
electrode  is  applied  to  the  gland  until  the  skin  is 
thoroughly  bleached.  He  then  applies  the  high- 
frequency  current,  with  a  wooden  electrode  with  an 
intense  vibration  produced  by  means  of  a  sprig 
transformer.  This  method  had  given  him  better  re- 
sults than  any  other. 
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High-Frequency  and  X-ray. — Vassilideo  con- 
siders exoplithalmic  goitre  a  disease  of  the  great 
sympathetic  nerve,  and  thinks  both  a;-ray  and  high- 
frequency  currents  should  be  used. 

The  treatment  should  be  tri-weekly  or  fifteen 
to  twenty  treatments  monthly.  In  order  not  to 
cause  too  severe  reaction  the  high-frequency  effluve 
should  be  applied  for  two  minutes  between  each  ir- 
radiation. Further,  before  each  rr-ray  treatment, 
the  patient  is  given  general  high-frequency  treat- 
ment on  the  auto-condensation  couch.  To  ensure 
recovery,  Vassilideo  considers  that  from  sixty  to 
eighty  treatments  are  required,  varying  in  time, 
from  some  months  to  two  years. 

EXOPHTHALMIC  GOITRE   TREATED  BY  GALVANISM. 

Newman  cured  three  cases  with  the  employment 
of  the  galvanic  current. 

1.  — ,  aged  40 ;  neuresthenic ;  pulse  120  to  150 ; 
neck  thirteen  and  one-sixth  inches.  Her  relatives 
were  alarmed  in  regard  to  her  life.  The  negative 
electrode,  with  two  to  ten  m.a.  of  current  was  applied 
for  ten  minutes  to  the  thyroid.  Galvanization  to  the 
head  and  solar  plexus. 

In  four  months  the  neck  was  normal;  the  eyes 
not  protuberant;  pulse  76;  temperature  98.50°.  No 
nervousness;  well. 

2.  A  less  severe  case  was  nearly  well  in  nine 
months,  under  similar  treatment. 

3.  A  young  girl  was  treated  medically  for 
years  and  grew  worse.  Her  mother  had  Basedow's 
disease. 

Recovery  in  four  months  by  the  use  of  gal- 
vanism five  times  weekly. 

Valude  says :  ' '  Apply  a  galvanic  current,  with 
the  positive  pole,  eight  to  ten  cm.  long,  parallel  to 
the  anterior  margin  of  the  sterno-mastoid  muscle, 
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the  whole  length  of  the  cervical  sympathetic ;  a  large 
negative  electrode  on  the  nape  of  the  neck,  with  fif- 
teen to  twenty  m.a.  of  current  for  fifteen  to  twenty 
minutes.  Good  results  may  be  obtained  as  regards 
the  exophthalmos;  the  tachycardia  and  the  nervous 
symptoms. ' ' 

Leprince  says  that  the  negative  electrode,  four 
inches  square,  is  placed  upon  the  goitre,  the  positive 
electrode  upon  the  nucha.  With  thirty  m.a.  for 
twenty  minutes,  the  effect  is  very  rapid. 

Faradization. — Leprince  writes  that  the  Vig- 
ouroux  method  is  to  apply  the  current  to  the  caro- 
tid, the  eye,  the  goitre  and  the  cardiac  region.  The 
positive  pole  is  applied  to  the  vertebrae  and  the  nega- 
tive to  each  side  of  the  carotid  for  one  and  one-half 
minutes.  The  electrode  is  then  placed  upon  the  lids ; 
and,  later,  the  electrode,  four  c.  m.  in  diameter,  is 
placed  upon  the  thyroid,  immediately  above  the 
sternum,  for  two  to  three  minutes.  The  positive 
pole  is  next  placed  in  the  third  intercostal  space 
with  a  feeble  current,  for  two  to  three  minutes. 


Fig.   152. — Neck   Electrode. 

EXOPHTHALMIC    GOITEE    TKEATED    WITH    THE    500    C.    P. 

LAMP. 

Rogers  says  that  the  treatment  of  goitre  by  the 
500  c.  p.  lamp  applies  to   the   simple  hypertrophic. 
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the  fibroid,  the  follicular,  and  the  exophthalmic,  at 
certain  stages  of  its  development,  in  which  the  heat 
rays  should  be  applied  locally  for  fifteen  minutes 
daily,  and  when  a  general  tonic  is  indicated,  for  the 
whole  body.  The  results,  in  these  cases,  have  been 
uniformly  good,  and  a  large  number  of  cases  have 
been  cured.  In  the  cystic,  colloid  and  amyloid  de- 
generations, the  results  have  not  been  encouraging. 

I,  personally,  have  noticed  that  after  applying 
the  lamp  with  considerable  vigor,  so  as  to  produce 
a  decided  dermatitis,  the  cases  have  done  better 
than  with  more  moderate  exposure. 

Treatment  hy  Electrolysis. 

Vaudey,  of  Marseilles,  recommends  electrolysis 
as  a  successful  way  of  treating  this  disease.  He 
advises  steel  needles,  insulated  by  the  surgeon  just 
before  the  operation,  by  dipping  them  in  a  solution 
of  shellac,  one  part  to  five  parts  of  alcohol — to  with- 
in one-fifth  of  the  point. 

He  reports  excellent  results  upon  the  general 
health  of  the  patient  and  upon  the  enlarged  gland. 

GOITRE. 

Dr.  Charles  R.  Dickson,  of  Toronto,  Canada, 
treats  goitre  with  the  galvanic  current,  and  says 
that  the  cases  which  are,  probably,  the  most  favor- 
able for  treatment  are  those  of  simple  vascular  en- 
gorgement of  recent  origin.  For  the  positive  elec- 
trode he  uses  the  Goelet  clay  pad  between  the  shoul- 
ders. For  the  negative,  a  thinner  clay  pad  which 
should  cover  all  the  tumor.  The  first  application 
is  fifteen  to  twenty  m.a.  for  ten  minutes.  Grdaually 
increase  the  strength,  later,  to  one  hundred  and 
twenty  m.a.  or  less.  Dr.  Dickson  considers  a  strong 
current  for  a  short  time  preferable  to  a  weaker  one 
for  a  longer  period. 

When  the  tumor  is  distinctly  fibrous  and  has 
resisted  the  external  method,  he  says  that  puncture 
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may  be  resorted  to.  For  the  negative,  he  uses 
either  surgeons'  needles  or  longer  ones  made  of 
piano  wire.  He  prefers  to  puncture  through  the 
isthmus,  if  possible,  and  from  as  low  down  as  pos- 
sible. 

Technic. — Direct  the  patient  to  swallow  several 
times  during  the  introduction  of  the  needles  and  to 
support  the  growth  with  the  disengaged  hand  to 
avoid  puncture  of  the  larynx  or  trachea.  The  first 
time,  give  a  current  of  ten  m.a.  for  ten  minutes ;  but, 
afterwards,  once  a  week,  50  m.  a.  may  be  reached. 
The  external  treatment  may  be  applied  at  intervals 
of  the  punctures. 

Cystic. — Dr.  Dickson  says,  that  in  the  cystic 
form,  with  the  negative  pole,  is  connected  an  aspirat- 
ing needle,  insulated  to  the  desired  length,  and  the 
bare  end  introduced  well  within  the  sac.  The  con- 
tents are  aspirated  and  the  sac  filled  to  distension 
with  a  solution  of  chloride  of  sodium,  one  drachm 
to  one  ounce.  With  the  positive  large  pad  in  posi- 
tion, fifty  m.  a.  are  gradually  turned  on  for  twenty 
minutes  and  then  the  fluid  reaspirated. 

Morton,  of  New  York,  says  that  simple  goitre, 
before  hyperplasia  takes  place,  may  be  invariably 
oured  by  a  few  administrations  of  the  wave  current, 
applied  to  the  glands.  For  general  treatment,  apply 
an  electrode  to  the  epigastrium. 

Gataphoresis. — Scheppegrell,  in  the  cataphoric 
application  of  iodine  has  found  a  saturated  solution 
of  iodide  of  potassium  to  be  more  useful  than  the 
tincture;  also,  since  iodine  ions  seek  the  positive 
pole,  that  it  should  be  applied  to  the  negative  elec- 
trode instead  of  the  positive.  The  iodine,  being  lib- 
erated in  a  nascent  state,  is  more  efficacious  than  the 
free  iodine  of  the  tincture. 


CHAPTER  V. 


PERSONAL  COMMUNICATIONS. 


ELECTEICAL,  TREATMENT  OF  THE  EAR,  NOSE  AND  THROAT. 

A  personal  communication  from  Dr.  Joseph  C. 
Beck,  of  Chicago. 

Case  1.  Mr.  S.,  aged  43.  The  usual  history  of 
a  Chronic  Lacunar  Tonsilitis,  with  marked  plethora 
and  arteriosclerosis,  and  a  history  of  considerable 
bleeding  following  the  extraction  of  a  tooth,  some 
six  months  ago. 

An  actual  cautery  dissection  was  decided  upon 
and  performed  under  local  infiltration  anesthesia. 
With  fairly  heavy  cautery  knives  and  the  heat  a 
degree  more  than  cherry  red,  the  right  tonsil  was 
completely  removed  by  firmly  drawing  the  tonsil, 
by  means  of  a  vulsellum  forceps,  out  of  its  bed,  and 
ver}^  slowly  severing  its  attachment  with  this  heated 
knife,  as  one  would  do  with  an  ordinary  knife.  The 
bleeding  at  the  time  of  the  operation  was  about  the 
same  as  when  using  the  cold  method,  except  at  the 
base.  Here  in  both  tonsils  was  a  marked  difference, 
being  much  less.  No  snare  was  employed.  The 
reaction  following  was  considerable,  but  not  more 
than  some  of  the  cases  show  after  the  ordinary  dis- 
section methods. 

However,  in  the  few  cases  that  I  have  employed 
this  method,  several  years  ago,  it  seemed  to  me  that 
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the  secondary  reaction  was  greater  than  in  the  cold 
methods.  I  should  say  that  in  selected  cases,  as  this 
one  was,  this,  the  Pynchon  method  of  cautery  dis- 
section, has  a  distinct  place  in  the  field  of  tonsil  sur- 
gery. Pynchon  was  the  first  to  my  knowledge,  who 
intentionally  performed  a  tonsillectomy,  although 
he  did  it  in  two  or  more  sittings  at  first;  later  ad- 
\nsing  the  complete  operation  at  once.  The  result 
in  this  particular  case  was  very  good. 

Case  2.  Miss  C,  aged  18.  Usual  history  of 
repeated  attack  of  acute  tonsilitis,  with  very  Large 
Chronic  Hypertrophic  Tonsils.  She  refuses  opera- 
tion. Under  locally  applied  anaesthesia,  twenty  per 
cent  cocaine,  by  means  of  long  and  obliquely  bent 
cautery  points,  heated  to  a  cherry-red,  both  tonsils 
were  cauterized  in  about  fifteen  different  points  on 
the  cryptic  face  of  the  gland.  The  opening  of  the 
crypt  itself  was  avoided  so  as  not  to  seal  it  up.  The 
point  was,  after  being  heated,  allowed  to  sink  into 
the  tonsil  its  full  length  (one-quarter  inch).  This 
procedure  was  repeated,  only  not  as  many  points,  as 
soon  as  the  reaction  disappeared.  In  this  way  was 
the  tonsil  reduced  in  size,  and  the  disease,  while 
not  brought  to  a  complete  standstill,  was  reduced 
to  one  or  two  attacks  a  3''ear,  whereas  she  had  had 
several  in  a  year  previously. 

Case  3.  Mr.  E.,  aged  30.  Diagnosis :  Sarcoma 
of  the  Tonsil.  After  loosening  its  attachments  to 
the  pillars  and  surrounding  structures,  a  snare  wire 
which  fits  into  an  electrode  handle  is  placed  about 
the  entire  tonsillar  tumor  and  drawn  taut,  the  cur- 
rent turned  on  and  gradually  increased  until  it 
burns  through  all  the  tissues,  while  the  snare  is 
tightened.    Thus  the  bleeding  is  minimized. 

Case  4.  Mrs.  Gr.,  aged  43.  Diagnosis:  Post- 
Nasal  Fibroma,  filling  the  entire  post-nasal  space. 
A  number  seven  piano  wire,  attached  to  an  elec- 
tric cautery  snare  is  placed  snugly  about  the  base 
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of  the  tumor  and  the  current  turned  on.  This  out- 
lines the  attachment.  Very  rapidly,  with  a  thin 
sharp  instrument,  the  margins  of  the  tumor  are 
undermined  so  as  to  enable  the  snare  wire  to  get 
a  good  hold  and  not  slip  off  as  easily  as  it  would 
otherwise.  Gradually  draw  down  the  wire  and  turn 
on  the  current  to  a  fairly  marked  degree,  because 
the  severance  must  be  accomplished  very  rapidly, 
on  account  of  the  bleeding.  A  post-nasal  tampon 
should  always  be  in  readiness  on  this  account. 

Case  6.  Mr.  H.  Diagnosis :  Chronic  Hypertro- 
phy of  the  Inferior  Turbinated  Body.  Cocainiza- 
tion  of  a  small  anterior  area.  Thrust  into  the  most 
prominent  portion  of  the  turbinate  the  electrolytic 
needle,  which  is  attached  to  the  negative  pole,  while 
the  positive  sponge  electrode  is  placed  on  any  in- 
different portions  of  the  body.  A  current  of  ten  m.  a. 
is  allowed  to  pass  into  the  tissues  for  five  minutes. 
One  will  observe  the  hydrogen  bubbles  at  the  hilt 
of  the  needle.  Apply  a  tampon,  saturated  in  ich- 
thyol  and  glycerine,  ten  per  cent,  for  about  an  hour, 
following  the  treatment.  Such  electrolytic  seances 
are  often  repeated  two  or  three  times,  with  inter- 
vals of  one  month. 

Case  7  .  Mrs.  A.  Diagnosis :  Marked  Angio- 
matous Hypertrophy  of  the  Posterior  Ends  of  the 
Inferior  Turbinated  Bodies.  Pass  the  loop  of  an 
electric  cautery  snare  over  the  posterior  end  by 
the  aid  of  the  finger  in  the  post-nasal  space,  and 
verify  by  the  post-rhinoscopic  mirror.  Draw  taut 
the  wire,  turn  on  the  current  and  increase  gradually 
until  it  has  cut  through. 

Case  8.  Mr.  K.  Diagnosis  :  Chronic  Recurrent 
Bleeding  Ulcer  of  the  Cartilaginous  Septum.  Co- 
cainization  of  the  area,  with  twenty  per  cent  solu- 
tion. By  means  of  a  ball-shaped  platinum  electrode, 
sear  the  surface  down  to  the  cartilage.  If  bleed- 
ing takes  place,  during  the  seance,  then  apply  adren- 
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alin  tampon  for  a  few  moments  and  reapply  the  cau- 
tery to  this  particular  bleeder.  Fill  the  nostril  with 
either  vaseline  or  a  mixture  (bismuth  paste,  No.  2) 
of  bismuth  subnitrate,  thirty  parts ;  white  wax,  five 
parts ;  paraffin,  five  parts,  and  vaseline,  sixty  parts. 

This  same  technic  of  cautery  applies  to  tuber- 
culous, luetic  or  other  ulcerative  areas  of  the  septum. 

Case  9.  Master  J.  C,  4  years  old.  Diagnosis, 
by  means  of  a  radiogram :  Foreign  Body  in  the  Left 
Bronchus.,  .^j  means  of  a  Briining's  electrically 
lighted  bronchoscope  the  foreign  body  is  located, 
and,  with  a  suitable  forceps  and  blunt  hooks,  is  re- 
moved. The  operation  was  performed  under  gen- 
eral chloroform  anaesthesia. 

Case  10.  Miss  L.,  aged  14.  Diagnosis,  by  means 
of  a  radiogram:  Twenty-Five  Cent  Piece  in  the 
Esophagus.  Under  local  anesthesia,  by  means  of  a 
Jackson's  electric  lighted  esojohagoscope,  the  coin 
was  removed  by  a  long  grasping  (alligator)  forceps. 
The  technic  of  the  passage  of  the  laryngo-  tracheo- 
broncho-  esophago-gastroscope  is  not  within  the 
scope  of  this  brief  description;  and  the  writer  would 
refer  the  reader  to  the  text-books  of  Jackson,  Briin- 
ing  and  Manus  on  this  subject. 


Fig.    153. — Jackson's    Esopliagoscope. 

Case  11.  Mr.  E.,  aged  37.  Diagnosis :  Acute 
Mastoiditis,  associated  with  repeated  chills,  temper- 
ature; Probable  Sinus  Thrombosis..  .The  patient 
was  in  no  shape  for  general  anaesthesia,  conse- 
quently was  operated  under  local  infiltration  anaes- 
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thetic,  and  the  entire  cleaning  out  of  the  mastoid 
cells,  including  the  removal  of  the  cortex  by  means  of 
a  motor  drill.  It  is  the  most  thorough,  rapid  and 
least  uncomfortable  method  for  the  patient  known 
and  gives  most  excellent  results. 

Case  12.  Miss  M.,  aged  46.  Ever  since  child- 
hood, she  has  had  a  Chronic  Suppuration  of  the  Mid- 
dle Ear,  and  the  rc-ray  picture  reveals  a  sclerosed 
mastoid.  Operation.  Eadical  mastoid.  The 
greatest  portion  of  the  sclerosed  mastoid  bone  was 
removed  by  means  of  the  electric  bur.  This  proce- 
dure facilitates  the  operation,  shortens  the  same, 
and  healing  is  much  more  rapid  than  when  other 
methods  are  employed. 

Case  13.  Miss  C.  Diagnosis:  Chronic  Tubal 
Catarrh  With  a  Secondary  Adhesive  Inflammation 
of  the  Middle  Ear.  Hearing:  R.  E.  =  10/20.  L. 
E.  =  4/20. 

By  the  aid  of  Hay's  pharyngoscope,  the  eu- 
stachian orifices  were  inspected,  as  also  by  the  aid 
of  the  Holmes'  naso-pharyngoscope.  Through  a 
eustachian  catheter  a  gold  bougie  was  passed  as  far 
as  and  beyond  the  isthmus.  This  bougie  is  con- 
nected with  the  negative  side  of  the  battery,  while 
the  positive  sponge  electrode  is  held  in  the  patient's 
hand.  A  current  of  five  to  ten  m.  a.  is  passed 
through  the  bougie  for  five  minutes  three  times  a 
week.  The  movements  of  the  tympanic  membranes 
are  brought  about  by  means  of  a  pneumo-massage 
pump,  worked  by  a  motor,  for  three  to  five  minutes 
twice  weekly.  To  further  influence  the  noises,  a 
glass  electrode  of  a  high-frequency  current  is  passed 
into  the  external  auditory  canal  and  allowed  to  re- 
main about  two  minutes,  twice  weekly. 

After  one  year,  the  hearing  in  R.  E.  =  10/20-, 
in  L.  E.  =  8/20.  The  ability  to  hear  conversation 
has  much  improved  and  the  tinnitus  has  become 
much  less.    An  hour  after  each  treatment,  the  tinni- 
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tus  became  less  and  remained  so  till  the  next  treat- 
ment. 

PEESONAL,  EXPEEIENCES  IN  THE  USE  OF  ELECTEICITY. 

A  personal  communication  from  Dr.  Otto  J. 
Stein,  of  Chicago. 

The  nse  of  electricity  in  my  hands  of  late  years 
has  been  employed  in  two  different  groups  of  cases. 
In  the  first  group,  it  is  employed  as  an  aid  to  diag- 
nosis or  an  adjunct  to  the  application  of  the  treat- 
ment. In  the  second  group,  it  is  used  simply  as  a 
therapeutic  agent.  The  former  group  includes  the 
transillumination  of  the  nasal  accessory  sinuses  and 


Fig.  154 — Hays'  Pharyngoscope. 


of  the  ear.  Its  value,  used  in  this  manner,  cannot 
be  disclaimed  and  it  has  now  become  a  ''routine" 
in  the  examination  of  patients.  At  the  same  time, 
it  may  prove  useless  if  the  principles  of  its  use  are 
not  fully  understood.  The  variability  in  the  den- 
sity and  thickness  of  the  bones  of  the  face  and  head 
have  always  to  be  considered.    The  intensity  of  the 
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illumination  must  be  regulated,  for  a  powerful  light 
may  penetrate  very  thick  or  dense  tissue  and  even 
fluid  like  pus  or  cyst  contents,  while,  on  the  other 
hand,  a  feeble  light  may  not  illumine  even  perfectly 
normal  parts. 

The  illumination  by  various  instruments  that 
have  been  so  ingeniously  devised  of  late,  for  the 
examination  of  the  various  cavities  of  the  head, 
chest  and  abdomen,  has  marked  a  real  advance  in 
instrumentation  and  proved  a  great  boon  to  the 
physician  and  patient. 


Fig.  155. — Transilluminator  and  Head  Lamp. 


The  pharyngoscope  and  salpingoscope  are  both 
of  great  value  for  the  examination  and  even  treat- 
ment of  the  nasopharynx,  with  its  tubal  orifices,  and 
the  laryngopharynx. 

The  electric  headlight  is  well  known  now  and 
is  used  by  almost  all  physicians,  but  especially  by 
the  specialist.  The  Klaar,  Kirstein,  Freeman,  De- 
Zeng,  Stucky  and  Mueller  headlights  furnish  a  va- 
riety sufficient  for  the  most  exacting  examination 
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and  use  in  operating.  I  find  the  neat  and  compact 
little  pocket  case,  containing  a  small  dry  cell,  an  ad- 
mirable aid  to  the  examination  of  the  ears,  nose 
and  throat  at  the  bedside. 

One  of  the  greatest  advancements  made  in  late 
years  is  the  electric  illumination  of  the  tracheoscope, 
bronchoscope,  esophagoscope  and  gastroscope  for 
the  examination  and  treatment  of  the  various 
regions  under  direct  inspection.  In  the  Jackson  and 
Ingalls  instruments,  the  tiny  lamp  is  carried  at  the 
distal  end  of  the  instrument,  while,  in  the  Bruening 
and  Kahler,  the  lamp  is  placed  at  the  proximal  end, 
and  the  light  is  then  reflected  by  mirror. 

Additional  instruments  of  this  kind  have  been 
devised  by  Mosher,  Johnstone,  Yankauer  and  others, 
all  of  which  I  have  found  excellent  and  useful  in  a 
variety  of"  cases. 

The  use  of  electric  power  for  running  vibrator 
and  suction  apparatus  and  for  driving  burs,  drills 
and  trephines  is  in  common  use,  but,  personally,  1 
have  discontinued  its  use,  because  it  is  not  always 
so  reliable,  also,  it  requires  more  complicated  and 
expensive  apparatus.  In  its  place,  I  now  use  com- 
pressed air  with  great  success. 

For  the  treatment  of  chronic  deafness,  espe- 
cially of  the  dry  catarrhal  variety,  I  consider  the 
vibrator  of  Meyer  a  useful  instrument.  Four  dry 
cells  are  employed  to  energize  an  armature  that 
causes  a  hammer  to  strike  a  mica  diaphragm,  creat- 
ing a  uniform  noise  of  low  pitch  and  graded  inten- 
sity. 

The  ic-ray,  for  the  treatment  of  some  affections 
of  the  head,  like  leukoplakia,  malignancy,  chronic 
ulcers  and  leukemia,  and  also  for  making  skiagraphs 
for  diagnostic  purposes,  to  facilitate  locating  for- 
eign bodies,  determining  the  size  and  shape  of  the 
sinuses,  also  the  presence  of  fractures,  has  proven 
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of  some  benefit  to  me,  although  both  fall  far  short 
of  what  I  would  desire. 

The  galvanic  and  faradic  currents  are  still  used 
with  benefit  in  stimulating  the  functional  activity 
of  the  muscles  of  face  and  throat. 

The  cataphoric  application  of  electricity  is 
good  and  such  remedies  as  copper,  iodine  and 
strychine  may  be  used  in  this  manner  with  some 
benefit. 

The  galvano-cautery  still  remains  with  me  a 
most  useful  means  of  treatment.  In  the  intumes- 
cent  form  of  chronic  rhinitis,  I  elect  its  employment 
over  all  other  methods  of  treatment,  if  not  contra- 
indicated.  I  prefer  the  deep  linear  cauterization  of 
the  lower  turbinate,  keeping  away  from  the  extreme 
posterior  end  to  avoid  an  acute  otitis  media.  The 
knife-like  electrode  is  applied  to  the  lower  third  of 
the  turbinate,  which  is  the  most  enlarged,  and  the 
electrode  is  allowed  to  sink  down  through  the  soft 
tissues  and  rub  upon  the  periostium.  In  this  man- 
ner of  apjjlication,  I  find  the  most  lasting  and  bene- 
ficial results  can  be  procured. 

Of  late,  the  employment  of  fulguration  has  been 
showing  some  good  results,  especially  in  its  appli- 
cation to  tuberculous  conditions  of  the  larynx. 

THE    DIEECT     CURRENT    IN     DISEASES    OF     THE    EAR    AND 

THROAT. 

Dr.  Otto  Freer,  of  Chicago,  in  a  personal  com- 
munication, writes: 

I  have  had  a  long  experience  in  the  use  of  the 
constant  current  in  the  treatment  of  chronic,  inflam- 
matory conditions  of  the  ear  and  upper  air  passages. 
While  of  little  or  no  use  in  atrophic  catarrh,  its  in- 
fluence in  causing  absorption  of  chronic  inflamma- 
tory hyperplasias  is  marked  and  reliable,  round 
celled  infiltration  disappearing  or  lessening. 

Chronic  Tubal  Swelling  and  Obstructions. — I 
treat  this  by  filling  the  external  auditory  meatus 
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with  wet  absorbent  cotton,  applying  to  this 
a  sponge  electrode  as  the  negative  pole.  The  posi- 
tive pole  is  a  Eustachian  catheter,  insulated  by  paint- 
ing it  with  flexible  collodion,  and  covered  at  its  distal 
end  with  absorbent  cotton.  The  cotton  is  dipped  in 
a  protargol  solution,  30  grains  to  the  ounce  of  water, 
and  applied  by  means  of  the  catheter  to  the  ostium 
tubae,  but  not  passed  into  its  lumen.  The  current 
strength  is  five  m.  a.,  the  time  five  minutes.  The 
protargol  is  carried  cataphorically  into  the  mucosa. 

In  suitable  cases,  the  effect  is  marked.  Ob- 
stinate tubal  obstruction  of  a  hyperplastic  nature 
and  seated  near  the  pharyngeal  orifice  of  the  tube 
promptly  disappears.  Cicatricial  strictures  are,  of 
course,  uninfluenced. 

Chronic  Hyperplastic  Laryngitis. — I  have  had 
also  striking  results  from  the  treatment  of  chronic 
hyperplastic  laryngitis  by  internal  galvanism,  a  cot- 
ton covered  laryngeal  electrode,  dipped  in  the  above 
protargol  solution,  being  attached  to  the  positive 
pole,  while  the  negative  pole  is  applied  to  the  front  of 
the  larynx  as  a  sponge  electrode. 

The  larynx  is  previously  thoroughly  cocainized 
by  swabbing  it  with  cocaine  flake  crystals,  used  pure, 
on  a  moistened  swab.  The  current  strength  is  ten 
to  thirty  m.a. ;  the  time,  one  to  three  minutes. 

In  obstinate  cases  of  laryngitis,  I  have  also  had 
good  results  from  galvanization  of  the  larynx.  A 
sponge  is  applied  externally  to  the  thyroid  cartilage, 
with  a  current  of  ten  to  twenty  m.a.  for  five  min- 
utes. 

THE    ELECTRICAL    TREATMENT    OF     THE    EAR^    FOSE    AND 

THROAT. 

As  Dr.  E,.  A.  Boyd,  of  Chicago,  has,  for  the  past 
fifteen  years,  in  an  extensive  practice  in  ear,  nose 
and  throat,  devoted  himself  almost  exclusively  to 
electrical  treatment,  with  an  ever-increasing  confi- 
dence in  its  efficacy,  I  am  happy  to  be  able  to  offer 
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my  readers  a  personal  comniiimcation,  in  which  Dr. 
Boyd  describes  his  methods  and  indicates  in  some 
slight  degree  his  successes. 

Otosclerosis. — I  have  found,  says  Dr.  Boyd, 
the  most  satisfactory  apparatus  for  use  in  the  treat- 
ment of  oto-sclerosis  to  be  that  designed  for  the 
sinusoidal  current  only,  in  which  the  current  and 
speed  are  separately  controlled  by  two  graphite 
rheostats.  I  apply  the  sponge  pads  of  a  binaural 
electrode  to  the  pinnae,  and  use  an  amount  of  cur- 
rent which  the  patient  can  comfortably  tolerate,  for 
five  minutes  daily.  It  requires  from  two  to  four 
weeks  to  determine  the  probability  of  benefit.  About 
sixty  per  cent  of  my  patients  are  improved  by  a 
course  of  treatment  which  usually  continues  for 
three  months.  The  tinnitus  lessens  as  the  hearing 
increases. 

To  instance  one  illustrative  case,  which  is  now 
under  my  care: 

A  girl  of  eighteen  years  was  treated  by  an 
aurist,  with  Politzerization,  for  two  years,  without 
improvement.  When  she  consulted  me,  ten  days 
ago,  T  found  that  the  malleus  was  invisible,  that  the 
patient  could  hear  the  tuning-fork,  225,  at  two  inches 
only,  and  conversation  poorly  at  two  feet.  I  treated 
her,  as  described  above,  for  ten  days,  after  which 
she  heard  the  fork  at  eighteen  inches  and  conver- 
sation at  five  feet.    The  malleus  is  piamiy  visible. 

The  patient  is  still  in  attendance. 

My  preference  for  the  sinusoidal  current  in 
cases  of  this  character  is  the. result  of  personal  ex- 
perience. Some  fifteen  years  ago,  I  was  employing 
the  direct  current,  with  the  electrodes  applied  in  the 
same  manner  as  described.  In  a  year's  experience, 
I  failed  to  improve  the  hearing  except  in  one  in- 
stance, in  which  I  had  operated  upon  a  turbinate. 
This  operation  might  be  accountable  for  the  im- 
provement. 
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The  Nose. — ^When  the  turbinates  and  septum 
are  both  involved  I  first  treat  the  septum. 

Electrolysis  of  Septal  Ridges  or  Spurs. — My 
technic  is:  First  apply  a  20  per  cent  solution 
of  quinine  and  urea,  on  a  pledget  of  cotton,  to  the 
septum  and  change  the  cotton  every  fifteen  minutes 
for  forty-five  to  sixty  minutes.  The  solution  is  non- 
toxic, and,  in  some  persons,  acts  as  a  stimulant. 

I  use  a  bipolar  needle,  one-half  to  three-quarter 
inches  long,  with  a  current  of  ten  to  twenty  m.  a. 
for  ten  to  twenty  minutes,  according  to  the  nature 
of  the  tissue. 

At  the  completion  of  the  operation,  the  tissues 
should  appear  of  an  ash-gray  color  and  be  con- 
tracted to  normal  size. 

This  treatment  is  successful  in  bony  as  well  as 
in  cartilaginous  ridges,  but,  in  the  former  case,  the 
needles  should  be  as  large  as  the  lead  of  an  ordinary 
pencil.  They  should  be  inserted  below  the  surface 
of  the  growth  to  a  depth  of  twice  the  diameter  of 
the  needle.  I  never  have  any  difficulty  in  introduc- 
ing the  needles  into  bony  ridges. 

One  treatment  usually  suffices;  occasionally 
two,  and  very  rarely  three  are  required.  The  only 
inconvenience  is  a  very  slight  discharge  for  three  or 
four  weeks  after  a  turbinal  operation  and  for  ten 
days  subsequent  to  a  septal  operation. 

Turbinates. — Enlarged  turbinates  I  treat  by 
electrolysis,  in  the  same  manner  as  described  for 
septal  operations,  except  that  I  utilize  finer  needles. 
In  nearly  all  cases  of  otosclerosis,  I  find  it  necessary 
to  treat  the  turbinates. 

Stricture  of  the  Eustachian  Tube. — This  condi- 
tion I  treat  with  the  direct  current,  placing  a  nega- 
tive electrode  in  the  tube  and  using  four  to  five  m.  a. 
of  current  for  two  minutes,  and  I  generally  repeat 
this  about  six  times.  This  usually  results  in  patency 
of  the  tube  and  improved  hearing. 
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I  find  that  the  sinusoidal  current,  as  used  in  oto- 
sclerosis also  relieves  stricture  of  the  tube. 

So  convinced  am  I  of  the  value  of  the  sinusoidal 
current,  that  I  would  now  feel  it  impossible  to  con- 
tinue ear  practice  without  its  aid. 

Hypertrophy  of  the  Tonsils. — Inject  into  the  ton- 
sil, a  hypodermic  syringeful  of  20  per  cent  solution 
of  quinine  and  urea;  and,  five  minutes  later,  intro- 
duce a  bipolar  needle  with  a  current  of  fifteen  m.  a. 
for  twenty  minutes.  One  treatment  suffices  to  reduce 
the  tonsil  to  normal  size. 

Adenoids. — Swab  the  throat  with  a  5  per  cent 
solution  of  cocaine;  and,  five  minutes  later,  use  the 
direct  current,  with  a  hemispherical  electrode  of 
copper,  one-quarter  of  an  inch  in  diameter,  applying 
the  rounded  surface  and  moving  it  from  side  to  side 
over  the  adenoids,  using  a  current  of  four  m.  a.  for 
three  to  four  minutes.  I  have  found  one  treatment 
sufficient  and  as  successful  as  curetting.  Children 
do  not  resent  the  treatment,  and,  two  days  after, 
they  breathe  freely. 

Pharyngitis  and  Laryngitis. — I  use  the  sinu- 
soidal current  externally  for  five  minutes  daily.  This 
relieves  the  hoarseness  and  other  symptoms 
promptly. 

Goitre. — I  have  used  the  sinusoidal  current 
very  successfully.  In  one  case  of  two  and  a  half 
years'  and  one  of  two  years'  standing,  with  the 
gland  as  large  as  an  orange  and  without  exophthal- 
mos, I  reduced  the  glands,  in  six  weeks '  daily  treat- 
ment, to  almost  normal.  The  patients,  aged  28  and 
32,  consulted  me  chiefly  on  account  of  the  deformity 
and  not  on  account  of  unpleasant  symptoms. 


A  EEPOET  OF  SOME  CASES  UNDER  ELEC- 
TRICAL TREATMENT  DURING  THE 
PAST  MONTH. 


As  the  book  goes  to  print,  it  occurs  to  me  that 
it  is  of  interest  to  add  a  chapter  giving  a  brief  resume 
of  the  interesting  cases  under  my  care  during  the 
past  month,  as  they  contribute  additional  testimony 
to  the  immense  value  of  electrical  modalities. 

July,  1912.  Recovery  from  a  double  Acute  Con- 
junctivitis, with  abrasion  of  the  corneal  epithelium, 
by  eight  applications  of  the  500  c.  p.  lamp. 

E.  H.,  aged  9,  referred  by  Dr.  Anderson,  who  had 
skilfully  prescribed  5  %  argyrol,  every  second  hour. 
After  one  week's  treatment,  there  was  little  relief  of 
the  pain  and  other  symptoms,  and  the  child  was  sent 
to  me. 

The  little  lad  is  very  pale  and  in  delicate  health. 
The  500  c.  p.  lamp  was  applied  for  one  half-hour 
daily,  for  eight  days,  when  recovery  was  complete 
and  the  patient  was  referred  to  Dr.  Anderson  for 
general  treatment. 

EYELASHES. 

The  length  of  the  ciliae  doubled  in  four  weeks  by 
the  sinusoidal  current. 

Miss  B.,  aged  20,  had  a  mild  blepharitis  margin- 
alis,  with  fine  thinly  scattered  lashes,  2  m.  m.  in 
length. 

Treatment  with  the  sinusoidal  current,  applied 
to  the  lids  for  twenty    minutes  tri-weekly    for  four 
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weeks,  increased  their  size  so  mucli  as  to  give  a  com- 
pact row  of  lashes.    The  blepharitis  disappeared. 

TEACHOMA. 

A  case  of  chronic  trachoma,  with  pannus,  which 
recovered  under  high-frequency  fulguration  to  the 
lids  and  eyeballs,  with  vision  improved  from  1/5  to 
2/3  in  the  right  eye  and  from  1/7  to  2/3  in  the  left. 

J.  W.,  aged  22.  Two  years  ago  he  attended  the 
Eye  and  Ear  Infirmary  on  account  of  granular  lids, 
of  seven  years  standing.  He  was  treated  tri-weekly, 
for  nine  months,  with  cupri  sulph.  Last  summer,  he 
returned  to  the  Infirmary  and  had  further  treatment. 

His  condition  when  he  came  under  my  care  was 
as  follows :  The  lids  droop  and  twitch  and  the  eyes 
feel  very  uncomfortable.  The  palpebral  conjunctiva 
is  very  red  and  velvety  and  slightly  scarred.  The 
upper  third  of  each  cornea  shows  many  fine  super- 
ficial vessels  when  examined  by  a  triplex  magnifier. 

Treatment  consisted  of  the  application  of  the 
high-frequency  current  by  means  of  a  glass  vacuum 
pharyngeal  electrode  directly  to  the  eye,  without  co- 
cainization.  The  short  rectangular  tip  of  the  elec- 
trode was  placed  under  the  upper  lid  and  the  end  on 
the  eyeball  and  moved  from  side  to  side,  using  a  mild 
effluve.  This  was  done  tri-weekly,  for  two  minutes, 
to  each  eye. 

In  ten  weeks,  the  eyes  were  comfortable,  the  con- 
junctiva smooth,  and  the  cornea  nearly  non-vascular. 

IKITIS. 

A  complete  recovery  from  iritis,  after  four 
treatments  with  phototherapy,  without  the  use  of  any 
local  or  general  medication. 

I  had  treated  this  patient  for  a  previous  attack 
of  iritis  with  the  500  c.  p.  lamp,  atropin  and  mercury, 
securing  an  unprecedently  rapid  recovery,  and 
deemed  it  justifialDle  to  try  the  lamp  only  in  this  sec- 
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Olid  attack,  as  I  believe  the  effect  of  atropin  is  only 
mechanical;  its  beneficial  effect  being  limited  to 
the  prevention  of  synechia. 

The  patient  T.  N.,  came  with  an  iritis  of  the 
right  eye  of  a  week's  standing.  There  had  been  se- 
vere pain  for  two  days,  keeping  him  awake  at  night. 
The  eye  was  very  red,  the  pupil  small  and  inactive 
and  the  iris  discolored. 

Wasserman  test  negative.    Vision  =  20/20. 

The  pain  was  immediately  and  permanently  re- 
lieved after  the  first  exposure  of  the  eye  to  the  500 
c.  p.  lamp  for  half  an  hour.  After  four  daily  treat- 
ments, of  one  half -hour  each,  the  eye  completely  re- 
covered. 

CATAEACT. 

A  case  of  incipient  senile  cataract  completely 
recovered  under  treatment  with  the  direct  current. 

Mrs.  H.,  aged  71,  referred  to  me  by  Dr.  R.  D. 
Boyd,  came  to  the  office  Jan.  29/12,  during  my  vaca- 
tion and  was  examined  by  my  associate,  Dr.  Long, 
who  reported  that  Mrs.  H.  complains  of  pain  in  the 
eyes  and  head;  that  she  is  in  poor  health,  being 
nervous  and  sleepless.  The  vision  of  right  eye,  with 
+  3.00  is  20/50 ;  of  left  eye  20/25.  There  are  eight 
to  ten  fine  striae  on  the  temporal  side  of  the  left  lens. 

On  February  55th,  Mrs.  H.  returned,  when  I 
examined  her,  finding  the  left  lens  as  described  by  Dr 
Long.  The  right  pupil  was  not  dilated  for  examina- 
tion. 

I  advised  the  treatment  of  K.  I.  and  Hg.  for  a 
time,  then,  if  there  should  be  no  improvement,  or  if 
an  improvement  should  cease,  to  have  electrical  treat- 
ment. 

Under  K.  I.  and  Hg.  the  vision  improved,  by 
March  Pth,  in  the  right  eye  to  20/40,  but  decreased  to 
20/33  in  the  left.  The  treatment  was  continued  until 
March  5ist,  when  R.  E.  =  20/33,  L.  E.  =  20/33. 
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Electricity  was  then  prescribed. 

The  direct  current  to  the  lids,  with  2.50  m.  a.  for 
twenty  minutes  daily  was  given  until  May  1,  when 
vision  stood :  R.  E.  =  20/33,  L.  E.  =:  20/20  —  1. 
Treatment  for  ten  minutes  daily  on  the  auto-con- 
densation couch  was  given  coincidently. 

Both  the  general  treatment  on  the  couch  and  the 
direct  current  to  the  eyes  were  continued  until  June 
7th,  when  the  vision  in  right  eye  was  20/25;  in  left, 
20/20. 

The  left  lens,  under  a  dilated  pupil,  shows  no 
trace  of  striae,  as  confirmed  by  Dr.  Long.  The  right 
eye  was  not  dilated  for  examination. 

Mrs.  H.  remarked  that  her  health  had  not  been 
so  good  in  years  and  that  the  pain  in  the  eyes  had 
almost  completely  disappeared. 

The  sphygmographic  tracings,  before  and  after 
treatment  are  shown  in  Fig.  156  and  corroborated  the 
benefit  of  the  treatment  by  the  auto-condensation 
couch. 


Fig.  156. — Sphygmographic  Tracings. — A.  May  1st,  1912.     B. 
May  31st,  1912. 

SENILE  CATARACT. 

Vision  improved  in  one  eye  by  the  direct  current. 
Mrs.  S.  W.,  aged  82.     When  she  consulted  me, 
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there  were  several  striae  in  the  right  eye,  with  one 
opaqne  plaque  in  the  lens  and  a  few  floating  opaque 
bodies  in  the  vitreous.  The  vision  of  the  right  eye 
was  20/50. 

In  the  left  lens  there  was  one  radiating  line  and 
an  opaque  plaque.  Very  numerous,  small  white  disc 
shaped  bodies,  probably  phosphates,  danced  about 
in  the  vitreous,  Synchysis.  The  vision  of  the  left 
eye  was  10/100. 

I  applied  the  direct  current,  2.50  m.  a.  to  the  lids 
for  fifteen  minutes  daily. 

After  twenty-five  treatments,  vision  rose  in  the 
right  eye  to  20/40.  In  the  left  eye,  the  vision  re- 
mained 10/100.  The  treatment  was  continued  for 
six  weeks,  when  the  vision  in  right  eye  dropped  to 
20/50 ;  the  left  remaining  10/100. 

July  3/12.  At  the  close  of  another  twenty-five 
clays'  treatment,  the  vision  of  right  eye  has  risen  to 
20/40 ;  the  left  remaining  10/100. 

With  synchysis  of  the  left  eye,  no  improvement 
could  be  expected. 

HYALITIS. 

In  the  following  case  of  double  acute  hyalitis,  the 
right  eye  recovered  under  K.  I.,  while  the  vision  of 
the  left  eye  first  improved,  then  deteriorated. 

The  sinusoidal  current  then  improved  the  left 
eye  from  1/70  to  1/5. 

Mrs.  I.,  aged  25,  has  voluminous  dust  opacities 
in  each  vitreous.  R.  E.  vision  =  20/30.  L.  E.  = 
4/100. 

In  binocular  fixation,  at  six  inches,  the  left  eye 
diverges.  No  positive  history  of  lues,  but  the 
patient  had  received  606.  Under  K.  I.,  for  two 
months,  the  vitreous  of  each  eye  became  quite  clear ; 
the  vision  of  the  right  eye  normal,  of  the  left  10/200. 
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This  low  vision  was  probably    due    to    amblyopia 
exanopsia. 

Two  weeks  later,  the  vision  of  the  left  eye  was 
reduced  to  3/200,  when  the  iodide  was  suspended  and 
electricity  submitted.  The  sinusoidal  current  was 
given  daily,  for  twenty  minutes,  during  twelve  days, 
when  vision  increased  14  times  in  the  left  eye. 

ALTEENATING  CONVEEGING  STEABISMUS. 

In  a  case  of  alternating  converging  strabismus, 
with  high  refractive  error,  the  vision  is  doubled  by 
the  application  of  the  sinusoidal  current. 

C.  B.,  aged  6,  has  had  strabismus  since  two 
years  of  age.  With  refractive  correction,  the  vision 
of  the  right  eye  is  1/12;  of  the  left  eye,  1/3.  The 
eyes  soon  became  parallel  with  the  glasses  on;  but 
when  off,  the  right  strongly  converges. 

Following  twenty  electrical  treatments,  the  vis- 
ion is  doubled  in  each  eye. 

TUEBINATES. 

A  comparative  test  of  cauterization  and  elec- 
trolysis of  the  turbinate,  in  the  same  patient. 

Miss  F.,  aged  24,  consulted  me  August  28/11. 

History.  —  She  has  had  so  much  nasal  dis- 
charge for  the  past  year  that  she  has  used  ten  hand- 
kerchiefs a  day,  and  she  contracts  frequent  colds  be- 
cause she  cannot  breathe  freely. 

Both  inferior  turbinates  touch  the  septum. 

On  that  day  the  whole  length  of  the  left  turbin- 
ate was  cauterized  to  the  bone,  in  one  sitting. 

Three  weeks  later  the  nasal  discharge  had 
ceased ;  the  breathing  was  much  freer ;  the  turbinate 
was  reduced  25  per  cent,  in  size,  but  nearly -touched 
the  septum. 

I  then  treated  the  other  turbinate  with  elec- 
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trolysis.  A  ten  per  cent,  solution  of  quinine  and 
urea  was  applied  to  the  turbinate  with  four  applica- 
tors (cotton),  during  one  half -hour.  My  bipolar 
needles,  made  one  and  one-quarter  inches  long, 
were  introduced  into  the  longtitudinal  centre  of  the 
turbinate  and  left  in  for  fifteen  minutes,  with  a  cur- 
rent of  fifteen  m.  a.  Upon  withdrawing  the  needles, 
the  points  were  found  to  be  in  contact,  which  les- 
sened much  the  effective  current. 

Nine  weeks  later,  the  right  turbinate  was  re- 
duced one-half.  Bipolar  electrolysis,  with  fifteen  m. 
a.  for  fifteen  minutes  was  repeated. 

Six  months  later  the  right  turbinal  was  normal 
in  size ;  the  left  touched  the  septum. 

I  now  used  the  bipolar  needle  on  the  left  side, 
with  fifteen  m.  a.  for  fifteen  minutes. 

One  week  later,  the  left  turbinate  is  normal  in 
size,  the  breathing  is  normal,  and  there  is  no  nasal 
discharge. 

ACUTE  ACNE. 

A  recent  acne  on  the  nose  disappeared  in  one 
week,  after  three  mild  fulgurations,  of  thirty  seconds 
each. 

Incidentally,  a  deep  fissure  on  the  palmar  surface 
of  a  finger  joint, — of  eighteen  years'  duration, — 
which  had  resisted  the  efforts  of  many  physicians  to 
heal  it,  succumbed  to  thirty  seconds  of  fulguration. 

MOLE. 

A  twelve  years  old  mole,  the  size  of  half  a  small 
pea,  situated  on  the  nose,  yielded  to  one  application 
of  metallic  fulguration,  for  one  minute. 

At  the  same  time,  a  depressed  scar  on  the  face 
was  much  lessened  by  a  single  one-minute  fulgura- 
tion. 
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Glaucoma  is  in  so  large  a  percentage  of  cases 
associated  with  high  blood  pressure  and  has  been  so 
much  ameliorated  by  general  electrization  with  the 
auto-condensation  couch,  that  the  following  incident 
is  of  importance  to  the  oculist. 

A  patient,  who  was  under  treatment,  was  inci- 
dentally placed  upon  the  auto-condensation  couch, 
for  twenty  minutes  daily,  to  determine  the  effect 
upon  his  blood  pressure.  During  the  previous  two 
years  the  blood  pressure  had,  upon  repeated  exami- 
nations been  found  to  be  160,  which  was  normal  for 
his  age.     His  health  was  exceptionally  good. 

It  is  interesting  to  note  that  in  four  weeks  his 
blood  pressure  was  reduced  to  125. 
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Galvanic    current,    application    and 

therapeutic   effect   of,    92. 
Galvanism,  I4. 

Galvano-cautery    in    nasal    disease, 
477. 

passing  of  the,   479. 
Galvano-faradic  wall  plate,  Jf9. 
Galvanometers,    2Ji. 
Generator  ,the  multiplex,  60. 
Glands,    enlarged,    529. 
Glaucoma,   329. 
acute,    330. 
chronic,  331. 
double,    333. 
hemorrhagic,   333. 
X-Ray  in,  JfOO. 
Goitre,   562,   576. 

treatment    of    with   cataphor- 

esis,    563. 
cystic,    56.3. 

high-frequency  current  in,  .^77 
Granular  lids,  high-frequency  cur- 

ent    in,    386. 
Growths,    non-malignant,    5Jfl. 


Haemorrhage,   intra-ocular,   278. 
Hay-Fever  and  Asthma,  5Ji8. 
Headache,   ocular,   3Jf7. 
Head  noises,  Ji31. 
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Heat,   if2. 

animal,    JfS. 

distribution  of,  Jf^. 

influence  of  the  source  of,  on 
transmission,    J^S. 

laws  of  radiation  of,  J^Jf. 

radiant,  44,  1^3. 

sources  of,  46. 

transmission  of,  J^S. 
Hemeralopia,  353. 
Herpes  ophthalmicus,  203,  2Jf2. 
High-frequency  current,  53. 

action  of,  on  cell  life,  370. 

dosage    of, 

in  diseases  of  nose  and 
throat,    506. 

in  malignant  diseases  of  eye, 
370. 

in  medicine,  120. 

in  ophthalmic  practice,  385. 

physiological  effect  of,  111. 
Hordeolum,  198. 
Hyalitis,  acute,  281,  581. 
Hypermetropia,    353. 

Indolent  patches,   526. 
Interrupter,   55. 

Mercury  turbine,  55. 

Wehnelt's   electrolytic,   56. 
Iodine,   diffusion      of,   by     electric 

current,  102. 
lonotherapy,  258. 
Irido-cyclitis,    259. 
Iris  and  ciliary  body,  255,  258. 

haemorrhage    from    the,    261. 
Iritis,  255,  380,  385. 

blue  light  in,  l^l. 

high-frequency      current       in, 
386,  391. 

phototherapy   in,   578. 

recurrent     rheumatic.     Minim 
light  in,   lJf2. 

serous,   258. 

sequalae  of  specific  relapsing, 
257. 

with   hypopion,    258. 

Keratitis,  hereditary  syphilitic,  231 

herpetic,    2Ji2. 

hypopion,   231. 

interstitial   vascular,    231. 

neuro-paralytic,  232. 

parenchymatosa,  230. 

tubercular,    232. 

ulcerative,   237,  2^1. 

xerotic,  232. 
Keratoconus,  250. 
Krohmeyer's  lamp,  203. 

Labyrinth   disease,   452. 

diagnosis     of,     by     electrical 
stimulation,  JfJf8. 
Lachrymal   apparatus,   197. 

fistula,   228. 

gland,    22J,. 

passages,  225. 


Lamp,  arc,  131. 

electric,     therapeutic     use     of 
the,  134. 

Finsen,  132. 

incandescent,  133. 

Krohmeyer's,  203. 

open  arc,  133. 

therapeutic,   130. 
Larynx,  bilateral  adductor  paraly- 
sis  of,    535. 

cancer  of,  5JfO. 

electrolysis,    in    treatment    of, 
538. 

galvano-cautery,  in  treatment 
of,  536,  537. 

malignant  diseases  of  the,  5JfO 

neuroses    of,    53Jf. 

paralysis  of,  53Jf. 

stenosis  of  the,  539. 

tuberculosis  of  the,  537,  5Jf2. 
Laryngitis,  acute,  535,  576. 

chronic,  508. 

high-frequency  current  in,  508 

pachydermia,   573. 
Laryngeal,  papillomata,  535. 
Lens,   The   crystalline,   265. 
Leucoma,   2^3. 
Leukoplacia     of     the     cheek     and 

tongue,   529. 
Lingual  varix,  528. 
Lipoma  of  the  nose,  499. 
Light,  Jfl. 

blue,  1J,1. 

chemical  properties  of,  128. 

effect  of,  on  bacteria,  139. 

penetration  of,  129. 

physical  properties  of,  127. 

refrangibility  of,  Jf2. 

as  a   remedial   agent,   138. 

solar,    137. 

therapeutics  of,   135. 
Localizer,  Sweet's,  75. 
Lupus,    17Jf,    375,  379,   393,   503, 
541. 

erythematosa,  376. 

tuberculous,   376. 

Magnetism,   10. 

Induction  of,   12. 
theory   of,    13. 
Magnetic   field,   13. 

aciton   of   magnetic      lines   on 
the,    38. 
Magnet,  the  electro,  12. 

the   induction  of  currents  by, 

3J,. 
operations,   285. 
Malignant  diseases  of  the  eye,  368 
Malignant  tumors,   fulguration   of, 

115. 
Massage,    electrical,      in   errors   of 
refraction,  363. 
mechanical,      in   treatment   of 
nose,    throat   and   ear,    Jfl7. 
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Mastoid,  The,  ^36. 

antrum,      choice      of      instru- 
ments for  opening,  -'^1^1. 

operation,  use  of  bur  in,  -k^O. 

transillumination  of  the,  if36. 

treated  by  phototherapy,   ^37. 

X-Ray  examination  an  aid  in 
diagnosis,  -'/^O. 
Mastoiditis,    567. 
Membrana  tympani,  Jfll. 
Microbes,  llJf. 
Moles,   375,  JfSS,   583. 
Morton  Wave,   117. 

Dr.   Neiswanger's  modification 
of,    105. 
Mothers'  marks,  20!/. 
Motors,   71. 

Multiplex    generator,    59. 
Muscles,  the   ocular,  339. 

paralysis      of      the      external 
ocular,    3JfS. 

sinusoidal     current     in    treat- 
ment of,   J,02. 
Myalgia,     high-frequency     current 

in  treatment  of,  388. 
Mycosis  of  larynx.  539. 

of  tonsil,    522. 
Myopia,  35J,,  367. 

high,  355. 
Myosis,    260. 
Myxomata,   simple,   ^98. 

Naevus  vascularis,  203,  20Jf. 

electrical      methods    in    treat- 
ment, 191. 
high-frequency     in     treatment 
of    375,    388,    390. 
Nasal   growths,   electro-cautery   in, 

497. 
Nasal    hydrorrhoea,    Jf60. 
Nasal  mucosa,  Jf65. 

polypoid   degeneration  of,   Jf66 
Neuralgia,   facial,   3Jf8. 
convulsive,    351. 
morton  wave  in  treatment  of, 

J,03. 
supra-orbital,  SJ/S. 
X-Ray,   in  treatment  of,  350. 
Neuritis,  391. 

high-frequency     in     treatment 

of,  388,  391. 
intra-ocular  optic,  328. 
Neuroses,    reflex    of    nasal    origin, 

Jf60. 
Nose,  dilated  veins  of  the  external, 
Jf60. 
electricity,  in  diseases  of,  455 
frost  bitten,   460. 
high  -  frequency      current      in 
chronic  catarrh  of,  388. 
Nystagmus,   44S- 

Oesophagoscope,  530. 
Oesophagoscopy,  542. 
Oesophagus,   foreign   body  in,   567. 

removal  of  foreign  body  from, 
by    aid    of   X-Ray,    529. 

stricture  of  the,  532. 
Ohm's  law,  18. 


Opacities   in  the   vitreous,   275. 
Ophthalmia   gonorrhoeal,   211. 

neonatorum,   211. 
Ophthalmo-diaphanoscope,   368. 
Opthalmoscope,    an   improved   elec- 
tric,   368. 
Optic  atrophy,  312. 

high  -  frequency      current      in 
treatment  of,  387. 
Optic  nerve,   312. 
Optic  neuritis,   328. 

high  --frequency      current      in 
treatment   of,    387,    391. 
Orbicularis,   paralysis  of  the,   202. 
Orbit,   epithelioma  of  the,   379. 
sarcoma  of  the,  379. 
vascular  tumors  of  the,  380. 
Orbital  cellulitis,  380. 
Otalgia,   -jrJ7. 
Otitis    media,    atrophic,    428. 

chronic  non-suppurative,   409. 
chronic     suppurative,     treated 

with   ozone,   513. 
use  of  500  c.  p.  lamp  in  acute, 
catarrhal,  suppurative,  -425, 
427. 
Otology,  hot  air  in,  425. 
Otosclerosis,  4I6.  574. 

sound   waves   in  treatment  of, 
432. 
Oudin     d'Arsonval     resonator,     54, 

369. 
Ozena,  462. 
Ozone,   in   medicine,   182. 

its  production  and  use,  179. 
in      treatment      of      accessory 
sinuses,  511. 

Pachydermia  laryngis,   535. 

Pannus,   229. 

Papillomata      of      the      nose      and 

larynx,  500. 
Paralysis,   bilateral   abductor,   534- 
of  eye  muscles,   343. 
of  throat  muscles,  526. 
Personal  communications,  396,  564 

569,    572. 
Pharyngitis     acute   catarrhal,   576. 
follicular,   525. 
granular,    525. 
hyperplastica,    525. 
Pharynx,  523. 

diesases  of  the,   525. 
examination     of,     by     aid     of 

naso-pharyngoscope,   523. 
tertiary     syphiltic     ulceration 
of,  526. 
Phonograph,      use   of,      in     testing 

hearing,   4O8. 
Phonographic    acoumeter,    4O8. 
Phonometer,   a   new,   4O8. 
Phototherapy,   127,   168. 

in   tuberculosis      of   the      con- 
junctiva,  212. 
Physics,    elementary,      of    electric- 
ity,  1. 
Pneumo-massage,  363. 
in   deafness,   4^5. 
Polypi,   526. 
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Port  wine  marks,  S90,  502. 
Potential,   difference  of,  17. 
Presbyopia,   368. 
Protective  devices,  68. 
Pterygium   tenuis,    213. 

Radiating  power  of  a  body,  Jf-'f. 
Radiotherapy,    168. 
Rectifiers,   68. 

alternating   current,    71. 

electrolytic,    69. 

five  cell,   72. 

rotary,    69. 
Refraction,  electricity  in  errors  of, 

363. 
Resistance,   16. 
Resistance  box,  29. 
Resonator,    Oudln    d'Arsonval,    5Jf. 
Retina,   cysticercus  of,   30Jf. 

detachment    of,    301. 

diseases  of  the,  297. 

glioma  of  the,   310. 

radiotherapy,   in   inflammation 
of  the,  J/Ol. 
Retinal   anaesthesia,   306. 

embolism,  305. 

haemorrhage,   303,  310,  386. 

thrombosis,    SOJf. 
Retinitis   albuminuria,   306. 

diabetic,   SOJf. 

haemorrhagic,  309,  380. 

neuro-syphilitic,  308. 

pigmentosa,  297. 

high  -  frequency      current      in 
treatment  of,   386. 

proliferans,    386. 
Rheostats,  26,  64. 

carbon,   6Jf. 

coil,  26. 

compression,   64. 

water,  6Jf. 

wire,   64. 
Rheotome,  28,  53. 
Rhinitis,   acute  and  subacute,   46 1. 

atrophic,    506. 

chronic,    506. 

chorio,    309. 

electrolysis,    in    treatment    of, 
480. 

high  -  frequency      current      in 
treatment  of,   506. 

hypertrophic,  462,  473. 

purulent,  46I. 

spasmodic,   461. 
Rhino-scleroma,  with  X-Ray,   500. 
Rhumkorff   coil,    53. 
Roentgen  rays  in  therapeutics  and 
diagnosis,  I48. 

Sarcoma,   170,   378. 

of  orbit,  379. 

of  tonsil,   520,   565. 
Scars,    high-frequency    current    in 

treatment  of,  392. 
Scar  tissue,  treatment  of,  459. 
Sclera,   229. 
Scleritis,   251. 
Sclero-choroiditis,   anterior,   261. 


Sclerosis  of  middle  ear,  402. 
Septal  operations,  489,  495. 
bipolar  method   in,   493. 
monopolar   method    in,   .^91. 
ridges   and    spurs,   electrolysis 
of,    575. 
Septum,  angio-sarcoma  of,  50.^1. 

bleeding    ulcer    of    cartilagin- 
ous, 566. 
nasal,  the,  486. 
reduction  of  spurs  on,  486. 
Sine  curves,   60. 

Sinus  disease,  transillumination  in 
diagnosis  of,  564. 
X-Ray  in  diagnosis  of,  565. 
Sinuses,    the    accessory,    509. 

ozone,   in     treatment  of     sup- 
purative,  511. 
Sinusitis    maxillary,    treatment    by 

ozone,  512. 
Sinusoidal  apparatus,  57. 
current,    39. 
effect  of,  on  nerves  of  special 

sense,   123. 
is   it   electrolytic?   122. 
the   therapeutic   effect   of   the, 
122. 
Skin  diseases,  comparison  of  treat- 
ment   of,    505. 
Snaring,   485. 
Spectrum,   127. 
Spring  catarrh,   170. 
Static    electricity,    physics    of,    2. 
therapeutics  of,   105. 
machine,    7. 
coi),  versus  the,  1J3. 
Strabismus,   582. 
Sunlight,   thermal   analysis   of,   45. 

Telsa  apparatus,   107. 

Throat,    electricity    in    diseases    of 

the,    515. 
Tinnitus   aurium,   413.  430. 
Tonsils,    electio-cautery     in    treat- 
ment  of,   518. 
high  -  frequency    in    treatment 

of,   517. 
hypertrophied,  565,  576. 
hyperkeratosis  of  the,  521. 
mycosis  of  the,  522. 
sarcoma   of  the,   520,   565. 
treatment    of,    with    electroly- 
sis,   518. 
tumors  of  the,  520. 
iTonsilitis  acute,  high-frequency  in 
treatment  of,  387,  507. 
lacunar  and  follicular,  564- 
Tonsillotomy     by      electro-cautery 

dissection,  5jf9. 
Toxins,  114. 
Tracheitis,  54I. 
Trachoma,   170,  214. 

fulguration,    in    treatment    of, 

394. 
high  -  frequency      current      in 

treatment  of,   387,   578. 
X-Ray,  in  treatment  of,  4OO. 
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Transformer,    57. 

alternating  current,  3Jf. 

direct   current,    SJ/- 

step  down,   57. 

step   up,   32,   S3,   57. 
Transillumination,  63. 
Trephine,   the,   .^79. 
Tubercular  glands,   17Jf. 
Tumor,    naso-pharyngeal,    500. 

non-malignant,     of    nose     and 
throat,    Ji98. 

varicose,    Jf98. 
Turbinates,  the,  467,  Jf71,  582. 

electrolysis  of,  JfSS,  575. 

hypertrophy  of  the,  ^78,  566. 

Ulcer,    chronic,   377. 

of   cornea,   377. 

rodent,   378,   393. 
Ultra-violet   rays,   129. 
Uvula,  elongated,  529. 
Velum   paleti,    paresis   of,    529. 
Vlbrassage,  Jfl9. 

Vibratory  massage  in  deafness,  4^5 
Vitreous,  the,  275. 

inflammation  of,   radiotherapy 
in,  jOl. 

opacities    in    the,    275. 

high  -  frequency      current      in 
treatment   of,   387^   390. 
Voltage,   15,  16. 

of  the  coil,  53. 
Voltaic  turbinal  puncture,  JfSS. 
Voltaic   vertigo,    537. 
Voltmeters,    24. 
Volt  selecter,   65. 

Wall  plate,  faradic  coil  of  the,  50. 
galvano-faradic,    49. 


Warts,  375. 

high  -  frequency      current      in 
treatment  of,  388. 
Water,  65. 
Wood  alcohol  blindness,  325. 

Xantelasma,  206,  379. 

X-Ray,  the,  .^7,  I45. 

after  operation,  i7S. 
anodyne  effect  of,  151. 
compared  with  other  forms  of 

radiant  energy,   164- 
cumulative  effects  of,  149. 
deep  seated  effects  of,  149. 
effects    of,    167. 
effect   on   bacteria,    151. 
effect    on   tissues,    I48. 
flashes,  162,  4OO. 
frequency  of  exposure,  154- 
in   external      diseases   of      the 

eye,   395. 
in  medicine  and  surgery,  173. 
indication  for  therapeutic  use, 

158. 
influence  on  tuberculosis,  152. 
in    malignant   diseases    of   the 

eye,  370. 
possibilities    of,    in    diagnosis, 

524. 
protectives    from,    157. 
smaller   doses   of,   158. 
technic   of  the   application   of, 

145. 
tehcnic    of      X-Ray    exposure, 

148,  158. 
.  theory  of  the  production  of,  4^ 
treatment   by,    174. 
tubes,  147,  155. 
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